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APPENDIX 2 : ORIGINAL PROCESS WASTE LINES 
DATA SUMMARY SHEETS 

The data summary sheets present all available data on the 
original process waste lines (OPWL) pipes and tanks. One summary 
sheet is provided for each pipe designation and one for each tank 
designation. 

The data is presented in matrix form to allow comparison of 
information from several references. Across the top of the page 
are reference numbers which correspond to the references at the 
beginning of the respective section on pipes (2.1 Pipes) and 
tanks (2.2 Tanks). The information presented on each data sheet 
below the respective reference number was obtained from the 
corresponding reference. 
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AFFECTING SOILS AT OR NEAR THE U.S. AEC ROCKY FLATS 
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1983), by J.B. Owen and L.M. Steward (Draft). 

TANK LIST, Rockwell International, Mr. Bob James, 1988 
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UNDERGROUND PIPING AND TANK REMOVAL 

1 PART 1 - DESIGN CONCEPT 

1 . 1  GENERAL DESCRIPTION OF THE PROJECT: 

T h i s  project  w i l l  provide for the  removal  o f  contaminated underground 
p i p i n g ,  storage t a n k s ,  surrounding bedding material and u n d e r l y i n g  
c o n t a m i n a t e d  soi ls  from t h e  abandoned process waste system located 
throughout  t h e  Department o f  E n e r g y ' s  3 8 4  acre Rocky Flats P l a n t  S i t e ,  
n o r t h  o f  Golden,  Colorado. Figure 1 i s  a n  aerial  photo of t h e  P l a n t ,  
showing p r o d u c t i o n  fac i l i t ies  as well as the  Great Western R e s e r v o i r  
located east o f  t h e  Rocky F l a t s  P l a n t .  A r e c e n t  pro ject  provided a new 
c o n t a i n e d ,  i n s p e c t a b l e ,  and alarmed waste p i p i n g  system which replaced most 
o f  t h e  o l d  network o f  b u r i e d  process waste and t r e a t m e n t  p i p i n g  a t  t h e  
P l a n t .  A d d i t i o n a l  p i p e s  are s c h e d u l e d  t o  be abandoned before t h e  
c o m p l e t i o n  o f  d e s i g n  on t h i s  proposed project.  Other l i n e s  have been 
abandoned i n  place and have remained unused for many years. Removal of 
these p i p e s  w i l l  f u r t h e r  e l i m i n a t e  t h e  p o t e n t i a l  f o r  l e a c h i n g  of 
c o n t a m i n a n t s  i n t o  s u r r o u n d i n g  s o i l  and u l t i m a t e l y  i n t o  ground water 
a q u i f e r s .  Figure 2 shows t h e  abandoned p i p i n g  network t o  be removed, and 
i t s  d i s t r i b u t i o n  throughout  t h e  P l a n t .  under 
which i n a c c e s s i b l e  p i p i n g  is located. Approximately 17,000 linear feet o f  
t r e n c h i n g  will be r e q u i r e d  t o  remove a n  estimated 20,000 linear feet o f  
b u r i e d  p i p i n g .  An a d d i t i o n a l  7900 l i n e a r  feet o f  abandoned b u i l d i n g  
process waste system p i p i n g ,  under c o n c r e t e  f l o o r  slabs, is i n a c c e s s i b l e  
and w i l l  be f l u s h e d  and plugged t o  s t a b i l i z e  c o n t a i n e d  contaminants .  T h i s  
p i p i n g  will be abandoned i n  place u n t i l  f i n a l  decommissioning of t h e  
f a c i l i t y  . 

Also shown are t h e  b u i l d i n g s  

a 

Six process waste storage t a n k s  and surrounding c o n t a m i n a t e d  s o i l  w i l l  
a lso  b e  removed. S ix  other t a n k s  w i l l  be decontaminated i n - p l a c e  and u s e d  
f o r  emergency f i r e  water storage. F i g u r e  3 locates a l l  t w e l v e  t a n k s  on t h e  
P l a n t  S i t e  and i n d i c a t e s  whether t h e  tank is t o  be removed or 
decontarmnated.  The abandoned process waste t a n k s  t o  b e  removed or 
reworked, i n  p r i o r i t y  order,  are as follows: (1) Slurry Tank 4 0  located 
under t h e  Waste Treatment  B u i l d i n g  ( 7 7 4 ) ;  (2) Tanks 6 6 ,  6 7 ,  and 68 located 
s o u t h e a s t  o f  B u i l d i n g  7 7 4 ;  ( 3 )  aboveground Tank 2 0 7  located s o u t h  of 
B u i l d i n g  774; ( 4 )  Tank 123 located s o u t h  o f  t h e  P r o d u c t i o n  Support  
B u i l d i n g  (4411, Area 1 7 ,  w i l l  be removed a l o n g  w i t h  t h e  surrounding soil; 
(5) f o u r  process waste and laundry waste s t o r a g e  t a n k s  located o n  t h e  n o r t h  
s i d e  of t h e  Manufacturing B u i l d i n g  ( 7 7 6 ) ;  and ( 6 )  two process and laundry 
water t a n k s  located n o r t h  o f  t h e  Plutonium Recovery B u i l d i n g  (7711, 
d e c o n t a m i n a t e d ,  pa inted ,  and used f o r  emergency f i re  water storage. 

Contaminated s o i l s ,  p i p i n g  and c o n c r e t e  from removed u t i l i t i e s  w i l l  be 
packaged and shipped o f f s i t e  for storage a t  t h e  Nevada Test S i t e  or o t h e r  
approved hazardous waste r e p o s i t o r y .  R e s i d u a l  l i q u i d s  and s l u d g e s  w i t h i n  
t h e  p i p e s  w i l l  be removed and processed through exist ing L i q u i d  Process 
Waste T r e a t m e n t  Systems located i n  B u i l d i n g  374 a t  t h e  Rocky F l a t s  P l a n t .  
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1.2 JUSTIFICATION: 

The purpose o f  t h i s  p r o j e c t  is t o  eliminate a p o t e n t i a l  f o r  a P l a n t  
shutdown due t o  a p o s s i b l e  reiease of r a d i o a c t i v e  material i n t o  a d j a c e n t  
s o i l s  or t h e  i n t r o d u c t i o n  o f  v o l a t i l e  o r g a n i c  compounds (V.O.C.) or other 
hazardous chemicals i n t o  t h e  l o c a l  ground water. O b s o l e t e  p i p i n g  and 
t a n k s ,  which were h e a v i l y  used f o r  25 years, are n o t  i n s p e c t a b l e  and 
s e v e r a l  dozen minor leaks have been documented o v e r  the  years. Historical 
records are scarce, however, data  i n d i c a t e s  a h i g h  p r o b a b i l i t y  t h a t  t h e  
fo l lowing  contaminants  have been depos i ted  in t h e  p i p i n g  and tanks :  1) 
plutonium; 2)  uranium; 3) americium; 4) bery l l ium;  5) n i c k e l ;  6) 
c a r b o n  tetrachloride;  7) chromates; and 8) n i t r a t e s .  

A s  a c o n c l u s i o n  o f  the  documented leaks, it i s  obvious t h a t  
contaminants  have been depos i ted  o u t s i d e  of t h e  process waste p i p i n g  i n  t h e  
a d j a c e n t  bedding s o i l s .  The contaminants  bebome a n  environmental  concern  
i n  t h a t  they are exposed t o  s e v e r a l  modes o f  m o b i l i z a t i o n .  Downward 
movement may o c c u r  as a r e s u l t  o f  heavy r a i n f a l l  soaking  i n t o  t h e  ground 
and c a r r y i n g  contaminants downward w i t h  it. Annual rains c o n t r i b u t i n g  t o  
ground water recharge i n  t h e  v i c i n i t y  of t h e  Rocky Flats P l a n t  have been 
estimated a t  20 m i l l i o n  g a l l o n s .  The capillary properties o f  t r e n c h  
b a c k f i l l  material may draw contaminants  up i n  a manner similar t o  a sponge. 
Changes i n  t h e  l e v e l  o f  t h e  ground water t a b l e  from above the p i p e  network 
t o  below t h e  p i p e  can cause  " f l u s h i n g "  o f  t h e  contaminants .  H o r i z o n t a l  
movement might be caused e i t h e r  by the flow o f  l i q u i d  a l o n g  the o u t s i d e  o f  
any o f  t h e  P l a n t ' s  u t i l i t y  p i p i n g  through porous bedding materials o r  by 
t h e  n a t u r a l  f l o w  o f  the areas ground water. 

Figure 4 shows the major  geological formations  i n  t h e  area o f  t h e  
P l a n t  S i te .  The top  soil layer i s  known as t h e  Rocky Flats  Alluvium. This 
s o i l  layer tapers o f f  and ends j u s t  east of  t h e  P l a n t  proper .  The n e x t  
layer is  known as t h e  Arapahoe Aquifer .  The Arapahoe A q u i f e r  is r e l a t i v e l y  
porous and is an important water supply f o r  c i t i es  and p r i v a t e  well owners 
downstream o f  t h e  Rocky F l a t s  P l a n t .  If contaminants  are allowed t o  
d i s p e r s e  i n t o  the Arapahoe Aquifer t h e  r e s u l t i n g  plume o f  hazardous 
materials c o u l d  a d v e r s e l y  effect u s e  of t h i s  important  water shed, 
r e s u l t i n g  i n  c i v i l  a c t i o n s  and c r i m i n a l  p e n a l t i e s .  

Although t h e  rate o f  d i s p e r s i o n  i s  dependent on many factors,  
i n c l u d i n g  t h e  s o l u b i l i t y  o f  t h e  contaminant ,  t h e  p e r m a b i l i t y  o f  t h e  s o i l  
and t h e  flow rate o f  the ground water, d i s p e r s i o n  i s  s t i l l  a fact.  The 
d i s t a n c e  t h e  contaminants have t r a v e l e d  i s  n o t  yet  known. S t u d i e s  are i n  
progress which w i l l  h e l p  d e f i n e  the  e x t e n t  of  the  problem. 

P o t e n t i a l  contaminat ion o f  t h e  soil layers and groundwater by t h e  
abandoned p i p i n g  network poses  a s i g n i f i c a n t  threat t o  human h e a l t h  and t h e  
environment. These risks are crit ical  and should  prompt immediate c leanup 
a c t i o n s  t o  e l i m i n a t e  t h e  threat. 

There  are s e v e r a l  r e g u l a t o r y  concerns  d i s c u s s e d  i n  t h e  f o l l o m n g  
paragraphs t h a t  a l s o  r e q u w e  removal o f  t h e  abandoned p i p i n g  and tanks .  
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F i r s t ,  t h e  P l a n t ' s  N a t i o n a l  P o l l u t a n t  Discharge E l i m i n a t i o n  System 
(NPDES) p e r m i t ,  which i s  a d m i n i s t e r e d  by t h e  EPA i s  p o t e n t i a l l y  a t  r i s k  o f  
s u s p e n s i o n  or r e v o c a t i o n .  If t h e  permit  i s  revoked t h e  P l a n t  may be 
r e q u i r e d  t o  shutdown u n t i l  c o r r e c t i v e  a c t i o n  i s  taken.  The NPDES p e r m i t  
establishes s t r i n g e n t  limits o n  physical/chemical parameters m o n i t o r e d  i n  
a l l  releases from the P l a n t  S i t e .  The h o r i z o n t a l  movement o f  c o n t a m i n a n t s  
through t h e  Rocky Flats Alluvium c o u l d  surface as t h e  a l l u v i a l  s o i l s  taper 
off (refer t o  figure 3) upstream o f  the P l a n t ' s  storm water r e t e n t i o n  
ponds. Surface water c o u l d  depos i t  t h e  c o n t a m i n a n t s  i n  t h e  ponds,  
c o n t r i b u t i n g  t o  t h e  q u a n t i t y  o f  hazardous materials r e t a i n e d ,  and 
p o t e n t i a l l y ,  t o  a permit  v i o l a t i o n  at any o f  s ix  EPA m o n i t o r i n g  stations 
l o c a t e d  i n  t h e  same d r a i n a g e  b a s i n .  If,  f o r  any r e a s o n  t h e  Rocky Flats 
P l a n t  does n o t  comply w i t h ,  o r  i s  unable t o  comply w i t h ,  d a i l y  maximum 
e f f l u e n t  l imitations s p e c i f i e d  w i t h i n  t h e  p e r m i t ,  it faces c o n s e q u e n t i a l  
EPA a c t i o n s  i n c l u d i n g  p e n a l t i e s  and possible r e v o c a t i o n  o f  t h e  permit  t o  
discharge waters from t h e  ponds. S i n c e  t h e  Rocky F l a t s  P l a n t  i s  r e q u i r e d  
by t h e  permit t o  "take a l l  r e a s o n a b l e  steps t o  minimize o r  correct any 
a d v e r s e  impact on t h e  environment r e s u l t i n g  from noncompliance" ,  the P l a n t  
may b e  r e q u i r e d  t o  process t h e  water retained w i t h i n  t h e  ponds rather t h a n  
r e l e a s i n g  it. Processing would need t o  be  accomplished i n  t h e  L i q u i d  Waste 
T r e a t m e n t  F a c i l i t y ,  B u i l d i n g  374. This waste t r e a t m e n t  fac i l i ty  was n o t  
s ized w i t h  s u f f i c i e n t  s u r p l u s  capacity t o  handle  t h e  pond water. 
Therefore, waste g e n e r a t i n g  p r o d u c t i o n  processes c o u l d  have t o  be c u r t a i l e d  
u n t i l  s u f f i c i e n t  drawdown o f  the ponds occured t o  h a n d l e  a n t i c i p a t e d  
p r e c i p i t a t i o n .  

S e c o n d ,  accomplishment  o f  t h i s  project  may p r e c l u d e  state i n t e r v e n t i o n  
i n  P l a n t  o p e r a t i o n s  under t h e  Resource C o n s e r v a t i o n  and Recovery Act 
(RCRA).  R C R A ' s  goal ,  through State implementat ion,  i s  t o  r e g u l a t e  t h e  
management o f  h a z a r d o u s  materials from t h e  time o f  t h e i r  g e n e r a t i o n  t o  t h e  
time o f  t h e i r  proper d i s p o s a l .  Leakage from t h e  abandoned process waste 
p i p i n g  i s  n o t  i n  c o m p l i a n c e  with RCRA's hazardous waste goals. 
On November 1 ,  1985 t h e  Rocky Flats P l a n t  was r e q u i r e d  t o  submit  a p e r m i t  
a p p l i c a t i o n ,  t o  t h e  State o f  Colorado.  The abandoned process p i p i n g  was 
i n c l u d e d  as a p a r t  o f  t h a t  a p p l i c a t i o n ,  o u t l i n i n g  p o t e n t i a l  c o n c e r n s .  
Although the  r e q u i r e m e n t s  o f  t h e  State's RCRA program are s t i l l  evolving 
d u r i n g  t h e  early stages o f  implementat ion,  it i s  almost a certainty t h a t  
t h e  waste p i p i n g  w i l l  f a l l  under t h e  monitor ing r e q u i r e m e n t s  o f  RCRA, 
S u b t i t l e  C. Using a parallel RCRA p r o v i s i o n  which g o v e r n s  the  management 
o f  n o n - r a d i o a c t i v e ,  non-mixed waste known as t h e  L e a k i n g  Underground 
Storage Tank (LUST) program as a n  i n d i c a t i o n  o f  t h e  upcoming r e q u i r e m e n t s  
of S u b t i t l e  C ,  it seems q u i t e  l i k e l y  t h a t  t h e  p i p i n g  w i l l  have t o  be 
removed or a n  e x t e n s i v e  system o f  monitor ing well s t a t i o n s  tnll  have t o  be 
e s t a b l i s h e d  t o  track t h e  m i g r a t i o n  o f  contaminants .  Assumlng t h e  p e r m i t  i s  
r e q u i r e d  t o  c o n t i n u e  o p e r a t i o n s  a t  t h e  P l a n t ,  m a i n t a i n i n g  c o m p l i a n c e  wi th  
p e r m i t  r e q u i r e m e n t s  is o f  paramount importance.  The p e r m i t  may b e  
t e r m i n a t e d  "when a managers t r e a t m e n t ,  storage or d i s p o s a l  a c t i v i t y  poses a 
threat t o  human h e a l t h  or t h e  environment".  Leaks  i n  t h e  abandoned systems 
c a n  c e r t a i n l y  be i n t e r p r e t e d  by the  j u r i s d i c t i o n a l  a g e n c y  as posing a 
"threat t o  human h e a l t h  or t h e  environment".  

management 

T h i r d ,  removing the  s p e c i f i e d  p i p i n g  and t a n k s  would p r e v e n t  a 
v i o l a t i o n  of EPA Comprehensive Environmental  Response,  Compensation,  and 
L i a b i l i t y  Act (CERCLA) r e q u i r e m e n t s .  CERCLA i s  a law created t o  provide 
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l i a b i l i t y ,  compensat ion,  c l e a n u p ,  and emergency r e s p o n s e  f o r  hazardous 
s u b s t a n c e s  released i n t o  t h e  environment.  Any fac i l i ty ,  s u c h  as the  Rocky 
Flats P l a n t ,  "knowingly releasing a n y  e l e m e n t s ,  compounds, m i x t u r e s ,  
s o l u t i o n s ,  or s u b s t a n c e s  which p r e s e n t  s u b s t a n t i a l  d a n g e r  t o  p u b l i c  h e a l t h  
and welfare, or t h e  environment" ,  is l i a b l e  f o r  p e n a l t y  under  t h i s  act. If 
t h e  p i p i n g  and tanks a r e n ' t  removed, and are found i n  v i o l a t i o n  o f  CERCLA 
r e q u i r e m e n t s ,  ( b y  r e l e a s i n g ,  o r  t h r e a t e n i n g  a release o f  any s u b s t a n c e  
d e f i n e d  as hazardous under S e c t i o n  101 (14) o f  Comprehensive Environmental  
Response,  Compensation and L i a b i l i t y  Act of 1980) EPA i n t e r v e n t i o n  i n  p l a n t  
o p e r a t i o n s  may r e s u l t ,  u n t i l  acceptable steps towards compliance  are 
completed (e.g. Oak Ridge,  Y - 1 2  P l a n t ) .  

F o u r t h ,  t h e  underground p i p i n g  and t a n k  removal project  has been 
s i g h t e d  as a p r i o r i t y  a c t i o n  item under t h e  Department o f  Energy,  
Albuquerque O p e r a t i o n s  Office Comprehensive Environmental  Assessment and 
Response Program (CEARP). The o b j e c t i v e  of CEARP is t o  u t i l i z e  t h e  

Prime O p e r a t i n g  C o n t r a c t o r s ,  and t h e  Los  Alamos N a t i o n a l  L a b o r a t o r y  i n  
implementing a phased program t o  i d e n t i f y ,  assess, and correct c u r r e n t  o r  
p o t e n t i a l  e n v i r o n m e n t a l  problems. 

I combined forces o f  t h e  Albuquerque O p e r a t i o n s  Office, t h e  Area Office, the  

F i n a l l y ,  removal  o f  t h e  abandoned process waste lines and t a n k s  w i l l  
conform t o  d r a f t  DOE Order  5480 i n i t i a t i n g  r e m e d i a l  a c t i o n s  t o  c o n t r o l  
m i g r a t i o n  o f  hazardous s u b s t a n c e s ,  and comply w i t h  CERCLA S e c t i o n  101 (24) 
d e f i n i n g  remedial a c t i o n  as those " c o n s i s t e n t  w i t h  permanent remedy t a k e n ,  
i n s t e a d  o f ,  or  i n  a d d i t i o n  t o ,  removal actions i n  t h e  e v e n t  o f  a release o r  
t h r e a t e n e d  release o f  hazardous s u b s t a n c e  into  t h e  e n v i r o n m e n t ,  t o  p r e v e n t  
or minimize t h e  release o f  hazardous s u b s t a n c e s  so t h a t  they do n o t  migrate 
t o  c a u s e  d a n g e r  t o  p r e s e n t  o r  f u t u r e  p u b l i c  h e a l t h  or welfare 
or t h e  environment".  

s u b s t a n t i a l  

, 
The p r e s e n c e  o f  t h e  abandoned system o f t e n  c a u s e s  i n t e r f e r e n c e  with 

c o n s t r u c t i o n  efforts.  During e x c a v a t i o n  work, p i p e s  are f r e q u e n t l y  
encountered and/or  broken. Due t o  t h e  known c o n t a m i n a n t s  w i t h i n  t h e  p i p e ,  
typical  d e m o l i t i o n  or repair t e c h n i q u e s  c a n n o t  be used. C o n s t r u c t i o n  crews 
are delayed while m o n i t o r i n g  and removal/repair efforts  are completed.  
Rocky F l a t s  P l a n t  Waste Management procedures ,  and Contaminat ion and 
Exposure C o n t r o l  r u l e s  must be  f o l l o w e d .  Adhering t o  these g u i d e l i n e s  
i n v o l v e s  s u b s t a n t i a l  costs and delays i n  o t h e r w i s e  simple c o n s t r u c t i o n  
tasks. 

Any delay i n  a p p r o v a l  o f  funding will r e s u l t  i n  s e v e r a l  a d v e r s e  
i m p a c t s  upon t h e  p r o j e c t .  Although t h e  e x t e n t  o f  l e a c h i n g  o f  c o n t a m i n a n t s  
i s  n o t  documented, c o n s i d e r i n g  t h e  types o f  s o i l  on P l a n t  S i t e ,  t h e  
assumption t h a t  l e a c h i n g  i s  t a k i n g  place i s  r e a s o n a b l e .  S i n c e  the  cos t  
estimate i s  based on t h e  volume of c o n t a m i n a t e d  p i p e  and soil t o  be 
removed, delays i n  funding approval w i l l  r e s u l t  i n  a d d i t i o n a l  soi ls  
r e q u i r i n g  removal  and associated i n c r e a s e d  costs. I 

I n  order t o  satisfy a l l  of the r e q u i r e m e n t s  imposed by v a r i o u s  
r e g u l a t o r y  a g e n c i e s ,  and t o  t e r m i n a t e  t h e  c o n s t a n t  threat t o  human h e a l t h  
and t h e  environment ,  t h e  underground p i p i n g  and tanks must be removed. 
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e 1.3 RELATIONSHIP TO OTHER PROJECTS: 

The i n s t a l l a t i o n  o f  t h e  new, c o n t a i n e d ,  i n s p e c t a b l e  p i p i n g  system 
r e s u l t e d  i n  the  need f o r  abandonment and subsequent  removal  o f  t h e  o l d  
system. A d d i t i o n a l  phases o f  t h i s  project  must be completed before o ther  
p i p i n g ,  as shown o n  t h e  drawings (see appendix 1.121, c a n  b e  dec lared  
abandoned. T h e s e  c o n t i n u i n g  phases are s c h e d u l e d  t o  be complete w i t h i n  t h e  
proposed c o n s t r u c t i o n  per iod  o f  t h i s  p r o j e c t .  

The Underground P i p i n g  and Tank Removal pro ject  a lso  shares many 
characteristics wi th  t h e  Leaking Underground Storage Tanks (LUST) program. 
The LUST program i s  a new RCRA p r o v i s i o n  designed specifically f o r  the 
c o n t r o l  and p r e v e n t i o n  o f  l e a k i n g  underground storage tanks and associated 
p i p i n g .  LUST bans t h e  i n s t a l l a t i o n  o f  u n p r o t e c t e d  s t o r a g e  t a n k s ,  i n i t i a t e s  
a tank n o t i f i c a t i o n  program, sets f e d e r a l  t e c h n i c a l  s t a n d a r d s  f o r  a l l  
t a n k s ,  coordinates federal and state e f f o r t s ,  and p r o v i d e s  f o r  federal 
i n s p e c t i o n  and enforcement .  Tanks c o n t a i n i n g  hazardous waste r e g u l a t e d  
under t h e  RCRA hazardous waste program S u b t i t l e  C ,  are n o t  c o v e r e d  u n d e r  
LUST. S i n c e  t h e  Underground P i p i n g  and Tank Removal p r o j e c t  i s  regulated 
by RCRA S u b t i t l e  C ,  i n  t h i s  case, t h e  LUST program d o e s n ' t  d l r e c t l y  apply.  
However, t h e  Underground P i p i n g  and Tank Removal pro jec t  c lose ly  parallels 
t h e  r e q u i r e m e n t s  i n  t h e  LUST program, h e n c e  assuming c o m p l i a n c e  w i t h  
c u r r e n t  federal c o n c e r n s  and r e q u i r e m e n t s  w i t h  respect t o  c o n t a m i n a t e d  
underground storage t a n k s .  

1.4 ALTERNATIVES: 

T h e r e  were several a l t e r n a t i v e s  c o n s i d e r e d  f o r  t h i s  project.  F i r s t ,  
the  o p t i o n  o f  removing o n l y  those p o r t i o n s  o f  abandoned process waste 
p i p i n g  and t a n k s  having t h e  highest  hazard p o t e n t i a l  was c o n s i d e r e d .  
However, t h e  remaining p i p i n g  and tanks would s t i l l  place t h e  Rocky Flats 
P l a n t  i n  noncompliance w i t h  State and EPA-CERCLA r e g u l a t i o n s .  S e c o n d ,  
d r a i n i n g ,  f l u s h i n g ,  and p l u g g i n g  t h e  e n t i r e  p l a n t  wide abandoned p i p i n g  
network was c o n s i d e r e d .  However, c l e a n i n g  20,000 l inear feet  o f  process 
waste p i p i n g  underground is p r e s e n t l y  n o t  t e c h n i c a l l y  feas ible  and s t i l l  
would n o t  remove t h e  p o t e n t i a l  m i g r a t i o n  o f  c o n t a m i n a n t s  already o u t s i d e  
t h e  p i p e s .  An- e x t e n s i v e  and cost ly  m o n i t o r i n g  system would s t i l l  be 
n e c e s s a r y  t o  t r a c k  t h e  i m p a c t s  o f  these hazardous materials on t h e  
environment  . 
1.5 DESIGN CONCEPT: 

1.5.1 P r o j e c t  Design D e s c r i p t i o n :  

Approximately 20,000 l i n e a r  feet o f  b u r i e d  p i p i n g ,  s ix  process waste 
storage t a n k s ,  and associated s u r r o u n d i n g  bedding material and u n d e r l y i n g  
s o i l s  located throughout t h e  Rocky Flats P l a n t  S i t e  w i l l  b e  e x c a v a t e d  and 
removed i n  t h e  p r o j e c t .  S i x  o t h e r  process waste storage t a n k s  will be 
emptied,  c l e a n e d ,  p a i n t e d  and p u t  i n t o  s e r v i c e  as f i r e  water storage 
r e s e r v o i r s .  7900 l i n e a r  feet  o f  i n a c c e s s i b l e  p i p i n g  will also be addressed 
i n  t h i s  p r o j e c t .  S i n c e  t h e  p i p i n g  i s  i n a c c e s s i b l e ,  ( located below b u i l d i n g  
basement floor s l a b s ) ,  it w i l l  n o t  b e  e x c a v a t e d  and removed. Rather, it 
w i l l  be c l e a n e d  and abandoned i n  place. Figures 5 ,  6 ,  and 7 i l l u s t r a t e  t h e  
methods t o  be  used i n  a c c o m p l i s h i n g  these tasks. 
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T h e  b u r i e d  p ip ing  and tanks w i l l  be treated i n  a similar manner. 
F i g u r e s  5 and 6 show, i n  diagrammatic form, the scope a n d  process proposed 
to accomplish t h e  pro ject .  The appenduc t o  t h i s  report  c o n t a i n s  drawings  
which more completely describe t h e  scope o f  t h e  work. It s h o u l d  be n o t e d  
t h a t  t h e  drawings  show o n l y  the p i p i n g  t o  b e  removed. They do n o t  show 
other e x i s t i n g  u t i l i t i e s  which may i n t e r f e r e  with removal  e f f o r t s .  

The s o i l  above t h e  p i p i n g  w i l l  be removed by backhoe, whi le  t h e  s o i l  
around t h e  p i p e  w i l l  r e q u i r e  hand e x c a v a t i o n .  During removal of t h e  s o i l ,  
s o i l  and a i r  c o n t a m i n a t i o n  w i l l  be  c o n t i n u o u s l y  monitored by Heal th ,  Safety 
& Environment (HSCE) p e r s o n n e l .  T e s t i n g  o f  t h e  s o i l  f o r  v o l a t i l e  o r g a n i c  
compounds (V.O.C.) and r a d i o a c t i v e  material w i l l  be a c c o m p l i s h e d  o n  s i t e  
u s i n g  Gas Chromatography (G.C. I and portable I n t r i n s i c  Germanium 
Detectors. The p r i n c i p a l  hazards t o  human h e a l t h  a n t i c i p a t e d  during 
removal o f  the p i p e s  and tanks are i n h a l a t i o n  of c o n t a m i n a t e d  d u s t  
particles and d i rec t  c o n t a c t  with  c o n t a m i n a t e d  s o i l s  and s l u d g e .  To 
p r e v e n t  a i r b o r n e  d u s t ,  a l l  s o i l  w i l l  be wetted down w i t h  water p r i o r  t o  and 
d u r i n g  removal o p e r a t i o n s .  m i n i m u m .  
Once t h e  exposed s o i l  layer i s  wet, u n d e r l y i n g  material w i l l  i n  t u r n  become 
damp, c o n t r o l l i n g  t h e  propogat ion o f  d u s t  from s u b s e q u e n t  r e m o v a l  
o p e r a t i o n s .  Minimizing the u s e  of water will also r e d u c e  t h e  amount o f  
l i q u i d  t o  be pumped from t h e  e x c a v a t e d  t r e n c h .  To c o n t r o l  direct  c o n t a c t  
w i t h  c o n t a m i n a n t s ,  white s u i t s  w i t h  respirators, booties,  and gloves w i l l  
b e  r e q u i r e d  f o r  a l l  personnel i n v o l v e d  i n  removal  a c t i v i t i e s .  

Wett ing o f  t h e  s o i l  w i l l  be kept t o  a 

E a c h  b r a n c h ,  or run o f  p i p e  between b r a n c h e s ,  b u i l d i n g s ,  v a l v e  p i t s ,  
o r  manholes, will be  monitored u s i n g  Gamma Scan equipment after  t h e  s o i l  
above t h e  p i p e  has  been removed. Assuming Contaminat ion levels d o  n o t  
w a r r a n t  efforts t o  p r e v e n t  a cri t ical i ty,  t h e  p i p e  w i l l  b e  saw c u t  w i t h i n  
t h e  t r e n c h  i n t o  3 t o  6 foot  s e c t i o n s  (opening each e n d ) ,  t h e n  d r a i n e d  o f  
a l l  l i q u i d s  c o n t a i n e d  i n  the pipe.  Dust g e n e r a t e d  d u r i n g  saw c u t  
o p e r a t i o n s  w i l l  be c o n t r o l l e d  and c o l l e c t e d  a t  t h e  s o u r c e .  T h e  opened e n d s  
o f  t h e  p i p e  s e c t i o n  will be wrapped i n  plastic  p r i o r  t o  removal from t h e  
t r e n c h .  The p i p e  s e c t i o n  w i l l  be monitored p r i o r  t o  p l a c e m e n t  i n  t h e  
s h i p p i n g  box t o  document t h e  q u a n t i t y  o f  radioactive material b e i n g  
t r a n s p o r t e d  o f f s i t e .  E x c a v a t i o n  and removal  o f  each run of d r a i n e d  and 
wrapped p i p e  w i l l  be accomplished s e c t i o n  by s e c t i o n  w i t h  n o  more t h a n  10 
to  12 feet  o f  t r e n c h  open a t  any one time. T h i s  w i l l  c o n t r o l  s p r e a d i n g  o f  
c o n t a m i n a n t s  i n  t h e  e v e n t  o f  a sudden thunderstorm and a s s o c i a t e d  downpour. 

S o i l  around t h e  b u r i e d  p i p e  w i l l  b e  monitored as p r e v i o u s l y  d i s c u s s e d .  
I n  areas where no c o n t a m i n a t i o n  i s  detected, o n l y  t h e  s o i l  r e q u i r e d  t o  
remove t h e  p i p e  will be excavated.  However, when c o n t a m i n a t i o n  is 
detected, s o i l  w i l l  be c a r e f u l l y  s c r a p e d  and broken-up u s i n g  t h e  backhoe 
bucket .  The s o i l  will be bagged i n  t h e  t r e n c h  u s i n g  a s h o v e l  or other 
appropriate means. Bagging t h e  s o i l  i n  t h e  t r e n c h  w i l l  f u r t h e r  r e d u c e  the  
p o t e n t i a l  f o r  a i r b o r n e  contaminants .  The process o f  m o n i t o r i n g  and further  
e x c a v a t i o n  w i l l  c o n t i n u e  u n t i l  a l l  "hot" s o i l  i n  t h e  area has  been removed. 
Bagged s o i l  w i l l  be l i f t e d  o u t  o f  the t r e n c h  and p l a c e d  d l r e c t l y  in to  b o x e s  
f o r  shipment  t o  a n  approved hazardous waste repository.  The c o n t e n t s  of 
each box w i l l  be monitored t o  document t h e  q u a n t i t y  o f  r a d i o a c t i v e  material 
b e i n g  shipped.  The backhoe bucket  will be c l e a n e d  a f t e r  each e n c o u n t e r  
w i t h  c o n t a m i n a t e d  s o i l .  
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Any ground water encountered d u r i n g  e x c a v a t i o n  w i l l  be m o n i t o r e d  
before it i s  pumped from the  t r e n c h .  Water which i s  d e t e r m i n e d  t o  b e  
uncontaminated ground water w i l l  be released i n t o  e x i s t i n g  storm d r a i n a g e  
systems, If t h e  water i s  found t o  b e  c o n t a m i n a t e d ,  it w i l l  b e  pumped i n t o  
geometrically stable t a n k s  ( p e n c i l  t a n k )  t o  await f u r t h e r  a n a l y s i s  by 
Cri t ica l i ty  E n g i n e e r i n g  p e r s o n n e l .  Assuming low l e v e l  c o n t a m i n a t i o n ,  t h e  
water w i l l  be t r a n s f e r r e d  t o  t h e  new L i q u i d  Process Waste T r e a t m e n t  System 
(LPWTS) f o r  p r o c e s s i n g  i n  a c c o r d a n c e  w i t h  e s t a b l i s h e d  procedures, If 
c o n t a m i n a t i o n  thresholds  o f  t h e  LPWTS are exceeded, t h e  water w i l l  be 
c y c l e d  w i t h i n  t h e  geometrically stable t a n k  and c i r c u l a t e d  through f i l ters  
u n t i l  acceptable levels have been o b t a i n e d .  S l u d g e  e n c o u n t e r e d  while 
d r a i n i n g  t h e  p i p e  s e c t i o n s  w i l l  b e  bagged and p l a c e d  i n t o  approved 
o n e - l i t e r  c o n t a i n e r s  t o  be reclaimed or treated f o r  proper  d i s p o s a l .  
A d d i t i o n a l  b a c k f i l l  r e q u i r e d  t o  replace t h e  s o i l  t h a t  i s  removed and boxed 
w i l l  be composed o f  impervious c lay and o b t a i n e d  from areas o u t s i d e  o f  t h e  
f a c i l i t y .  

opened 

A l l  boxed materials w i l l  be  loaded on trucks f o r  shipment t o  t h e  
disposal  s i te .  Loads nll be s e c u r e d  and c o v e r e d  t o  p r e v e n t  s p i l l a g e  
d u r i n g  transport. Due t o  t h e  volume o f  material t o  be s h i p p e d ,  it i s  
a n t i c i p a t e d  t h a t  t h e  s e r v i c e s  o f  a c o n t r a c t  trucking firm -11 be r e t a i n e d  
f o r  t h e  d u r a t i o n  o f  t h e  removal  e f f o r t .  

E a c h  t a n k  d e s i g n a t e d  i n  F i g u r e  2 t o  be removed w i l l  be saw c u t  or 
broken i n t o  small s e c t i o n s .  All material will be boxed f o r  shipment t o  a n  
approved hazardous waste repository. Contaminated s o i l  a d j a c e n t  t o  the  
t a n k  will be removed as o u t l i n e d  f o r  s o i l  around p i p e s .  

If t h e  s o i l  around each t a n k ,  i n d i c a t e d  i n  F i g u r e  2 t o  be treated i n  
place, i s  found t o  be free o f  c o n t a m i n a t i o n ,  t h e  t a n k  -11 be r e c o n d i t i o n e d  
f o r  emergency f i r e  water s t o r a g e .  The t a n k  w i l l  be d e c o n t a m i n a t e d  by sand 
b l a s t i n g  o r  h igh  pressure s c o u r i n g ,  t h e n  c l e a n e d  and coated with a 
s e a l a n t - t y p e  p a i n t .  The p r o t e c t i v e  c o a t i n g  w i l l  p r e v e n t  f l u i d  m i g r a t i o n  
i n t o ,  o r  o u t  o f ,  t h e  aecontaminated tank.  

F i g u r e  7 i l l u s t r a t e s  t h e  proposed method f o r  c l e a n i n g  a p p r o x i m a t e l y  
7900 l i n e a r  feet o f  i n a c c e s s i b l e  process waste t r e a t m e n t  p i p i n g .  The 
p i p i n g  was h i s t o r i c a l l y  abandoned underneath basement f l o o r  s l a b s  in 
b u i l d i n g s  shown i n  Figure 2 .  During t h e  i n s t a l l a t i o n  o f  t h e  new c o n t a i n e d  
and i n s p e c t a b l e  process waste p i p i n g  network,  t h e  o l d  b u i l d i n g  systems were 
removed t o  t h e  basement f l o o r  s l a b .  P l u g s  were forced a short d i s t a n c e  
down t h e  p i p e s  and the  f irst 8 t o  12 i n c h e s  o f  p i p e  was f i l l e d  wi th  
c o n c r e t e .  I n  order t o  gam access t o  f l u s h  t h e  abandoned p i p e ,  t h e  
c o n c r e t e  p l u g  must be removed. A l l  personnel i n v o l v e d  i n  t h e  removal  and 
f l u s h i n g  process will be p r o t e c t e d  from e x p o s u r e  t o  c o n t a m l n a n t s  by wearing 
w h i t e  s u i t s  w i t h  r e s p i r a t o r s ,  booties and g l o v e s .  Access w i l l  be 
accomplished by saw c u t t i n g  t h e  area around t h e  plugged d r a i n ,  t h e n  u s i n g  a 
Jack hammer t o  remove the  c o n c r e t e  f l o o r  s l a b  as shown i n  t h e  upper l e f t  
diagram o f  F i g u r e  7 .  The s o i l  around t h e  d r a i n  will be hand e x c a v a t e d .  
The plugged d r a i n  w i l l  be c u t  beyond t h e  seal t r a p ,  and removed. A l l  
removed s o i l ,  c o n c r e t e  and p i p e  will be assumed c o n t a m i n a t e d  a n d  
immediately packaged f o r  disposal a t  a n  approved hazardous waste 

I repository. 
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The t e r m i n a l  end o f  t h e  p i p e  r u n ,  exterior o f  t h e  b u i l d i n g ' s  
f o u n d a t i o n ,  W i l l  h a v e  already been e x c a v a t e d  and opened. A 90 d e g r e e  elbow 
w i l l  be attached t o  t h e  open end,  and d l r e c t e d  i n t o  a catch basin. The 
b a s i n  will b e  equipped w i t h  special f i l ters  and baffles t o  p r e v e n t  
s p l a s h i n g  o f  any f l u s h e d  contaminants  i n t o  t h e  s u r r o u n d i n g  environment .  
The catch b a s i n  w i l l  be s ized,  p r o p o r t i o n e d  and h a n d l e d  i n  a manner t o  
assure c o m p l i a n c e  w i t h  Criticality E n g m e e r i n g  r e q u i r e m e n t s  f o r  geometric 
s t a b i l i t y .  A high pressure water n o z z l e  and hose assembly w i l l  be fed in to  
t h e  upstream end o f  t h e  exposed p i p e  t o  f l u s h  accumulated c o n t a m i n a n t s  o u t  
o f  t h e  p i p e  and in to  t h e  catch b a s i n .  The n o z z l e / h o s e  a p p a r a t u s  w i l l  be  
powered by a p o r t a b l e  high pressure compressor which c a n  be a d e q u a t e l y  
o p e r a t e d  b y  one i n d i v i d u a l .  The hose w i l l  be c a p a b l e  o f  f l u s h i n g  100 feet  
o f  c o n t i n u o u s  p i p e  length. Lengths  greater t h a n  100 feet  between access 
p o i n t s  are n o t  a n t i c i p a t e d .  The f l u s h e d  c o n t a m i n a n t s  in t h e  catch b a s i n  
w i l l  be monitored by Crit ical i ty E n g i n e e r i n g  personnel. If t h e  
c o n t a m i n a n t s  are w i t h i n  acceptable l e v e l s ,  they w i l l  be pumped i n t o  a 
portable  storage t a n k  and t r a n s f e r r e d  t o  the  fac i l i ty 's  L i q u i d  Waste 
T r e a t m e n t  System f o r  d i s p o s a l .  If t h e  levels are unacceptable, t h e  
c o n t a m i n a n t s  w i l l  be pumped i n t o  geometrically safe tanks for f u r t h e r  
a n a l y s i s  and d e t e r m i n a t i o n  o f  proper d i s p o s a l .  After  f l u s h i n g  and 
d r a i n i n g ,  t h e  p i p e  r u n  w i l l  be capped on both ends.  The excavated area 
around the  removed f loor  d r a i n  w i l l  be b a c k f i l l e d  w i t h  f r e s h  material 
o b t a i n e d  o f f  site.  F i n a l l y ,  t h e  b a c k f i l l  area w i l l  be  capped wi th  c o n c r e t e  
t o  match the  e x i s t i n g  f l o o r  s l a b  l e v e l .  

A l l  equipment used in t h e  p i p e s  or t o  col lect  material from t h e  p i p e s  
W i l l  be c l e a n e d  and handled i n  a c c o r d a n c e  w i t h  t h e  Rocky Flats P l a n t  
Contaminat ion Exposure  C o n t r o l  r u l e s .  

Concern w i t h  regard t o  Cr i t i ca l i ty  E n g i n e e r i n g  and t h e  u s e  o f  
geometrically stable c o n t a i n e r s  may be addressed d u r i n g  T i t l e  I and I1 
e n g i n e e r i n g  design. The u s e  o f  special equipment t o  m o n i t o r  t h e  level o f  
c o n t a m i n a t i o n  w i t h i n  t h e  p i p e s  before e x c a v a t i o n  and c l e a n i n g  a c t i v i t i e s  
commence may show t h a t  measures t o  preirent t h e  a c c u m u l a t i o n  of a cr i t ica l  
mass are n o t  needed. If t h i s  proves  t o  be t h e  case, s i g n i f i c a n t  e f f o r t s  
c a n  be  e l i m i n a t e d  i n  t h e  h a n d l i n g  o f  l i q u i d  waste e n c o u n t e r e d  d u r i n g  
project .  

I n c i d e n t a l  c o n s t r u c t i o n  materials e x c a v a t e d  d u r i n g  t h e  r e m o v a l  effort 
( l e :  t h r u s t  blocks, v a l v e  boxes, etc . )  will be m o n i t o r e d  and removed as 
n e c e s s a r y .  C l e a n  materials w i l l  be l e f t  i n  place. 

D u r i n g  i m p l e m e n t a t i o n  o f  t h e  pro jec t ,  a s - b u i l t  drawings will be 
c o n t i n u o u s l y  updated t o  ref lect  a l l  work t h a t  has  been done t o  t h e  p i p i n g  
network. Noting s u c h  items as l o c a t i o n  o f  removed p i p e ,  amounts removed, 
c o n t a m i n a t i o n  levels remaining i n  i n a c c e s s i b l e  p i p e ,  and type of p i p e  
removed w i l l  be r e q u i r e d  as minimum documentation. 

1 .5.2 Energy C o n s e r v a t i o n :  

An Energy C o n s e r v a t i o n  A n a l y s i s  i s  n o t  a p p l i c a b l e  f o r  t h i s  p r o j e c t  
b e c a u s e  t h e  u s e  o f  c o n v e n t i o n a l  c o n s t r u c t i o n  equipment is r e q u i r e d  l e a v i n g  
no a l t e r n a t i v e s  open t o  e n e r g y  c o n s e r v a t i o n  and p r i m a r i l y  b e c a u s e  i t  i s  a 
d e m o l i t i o n  p r o j e c t  which consumes no e n e r g y  af ter  i ts  c o m p l e t i o n .  
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1.5.3 Environmental  C o n s i d e r a t i o n s :  

1 )  No measurable p o l l u t i o n  w i l l  be created by the work o n  t h i s  
project. A l l  a c t i v i t i e s  W i l l  be closely monitored by t h e  HSLE 
Environmental  and R a d i a t i o n  M o n i t o r i n g  and I n d u s t r i a l  Hygiene 
P e r s o n n e l  and a l l  contaminated materials e n c o u n t e r e d  i n  t h e  work 
will b e  removed UI strict a c c o r d a n c e  w i t h  Rocky F l a t s  P l a n t  
Waste Management procedures. 

1.5.4 

2)  Trench lengths w i l l  b e  k e p t  t o  a m i n i m u m  t o  p r e v e n t  spread o f  
c o n t a m i n a t i o n  due t o  flooding c a u s e d  by sudden thunderstorms and 
associated p r e c i p i t a t i o n .  

F a c i l i t y  and Equipment M a i n t a i n a b i l i t y  C o n s i d e r a t i o n s :  

Trench c u t s  through roads, d r i v e s ,  sidewalks and f e n c e s  w l l l  be 
designed and scheduled t o  p e r m i t  access throughout  t h e  f a c i l i t y  a t  a l l  
times. A l l  c u t s  w i l l  be  restored t o  t h e i r  o r i g i n a l  c o n d i t i o n  immediately 
af ter  t h e  t r e n c h e s  are backf i l l ed .  

Equipment r e q u i r e d  f o r  t h i s  project  w i l l  be s t a n d a r d  items t h a t  are 
commn i n  t h e  c o n s t r u c t i o n  i n d u s t r y .  Normal equipment p r e v e n t a t i v e  
maintenance w i l l  be provided throughout  the  d u r a t i o n  o f  t h e  project .  No 
equipment will be l e f t  i n  place a t  t h e  c o m p l e t i o n  o f  the  project. 
T h e r e f o r e ,  no ongoing maintenance c o n s i d e r a t i o n s  n e e d  t o  b e  addressed. 

1.5.5 Safety C o n s i d e r a t i o n s :  

Special p r e c a u t i o n  w i l l  be r e q u i r e d  as o u t l i n e d  i n  e x i s t i n g  Rocky 
F l a t s  p r o c e d u r e s  and r e q u i r e m e n t s .  

P i p e  removal  o p e r a t i o n s  w i l l  r e q u i r e  HS&E and Tank S u r v e l l i e n c e  
Group m o n i t o r i n g  b e c a u s e  of t h e  p o s s i b i l i t y  o f  e n c o u n t e r i n g  
c o n t a m i n a t i o n .  

A l l  p e r s o n n e l  working o n  t h i s  pro ject ,  i n c l u d i n g  those o f  t h e  
O p e r a t i n g  C o n t r a c t o r  and C o n s t r u c t i o n  C o n t r a c t o r ,  w i l l  be f u l l y  
b r i e f e d  on HS&E rules and r e g u l a t i o n s  t h a t  must be  f o l l o w e d  t o  
accomplish t h i s  pro ject .  

R a d i a t i o n  m o n i t o r s  w i l l  b e  r e q u i r e d  on a c o n t i n u o u s  basis t o  
assure conformance w i t h  t h e  Rocky F l a t s  P l a n t  Contaminat ion and 
Exposure C o n t r o l  r u l e s  and procedures, and t o  prescribe the 
measures n e c e s s a r y  t o  protect  h e a l t h  or to  m a i n t a i n  
c o n t a m i n a t i o n  c o n t r o l .  

R a d i o a c t i v e l y  c o n t a m i n a t e d  materials w i l l  be h a n d l e d  i n  strict 
a c c o r d a n c e  w i t h  Rocky F l a t s  P l a n t  Waste Management p r o c e d u r e s .  

E x c a v a t i o n  for p i p i n g  and storage t a n k  removal  will comply w i t h  
t h e  Rocky F l a t s  P l a n t  safety r e g u l a t i o n s  and e x c a v a t i o n  p e r m i t  
procedures .  S h o r i n g  will be provided t o  p r o t e c t  p e r s o n n e l  
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d u r i n g  o p e r a t i o n s  accomplished in t h e  t rench .  

6) A Safety A n a l y s i s  Report ( S A R I  i s  n o t  a p p l i c a b l e  for t h i s  
project s i n c e  no b u i l d i n g s  will be c o n s t r u c t e d  as a p a r t  o f  t h e  
work. S A R ' s  are typica l ly  used t o  document safety f e a t u r e s  
considered i n  b u i l d i n g  d e s i g n s .  

1.5.6 S e c u r i t y  Requirements:  

The c o n s t r u c t i o n  o f  t h i s  project  w i l l  be performed i n  compliance  wi th  
t h e  establ ished Rocky Flats P l a n t  security program. A l l  tasks t o  be 
accomplished i n  security e x c l u s i o n  areas w i l l  r e q u i r e  t h e  work f o r c e  t o  
have "Q" access a u t h o r i z a t i o n s .  For work o u t s i d e  t h e  e x c l u s i o n  areas, 
C o n t r a c t o r s  w i l l  be r e q u i r e d  t o  o b t a i n  v i s i t o r  badges f o r  a l l  employees. 

When t r e n c h e s  c r o s s  under security f e n c e s  t o  allow t h e  removal o f  
abandoned p i p i n g ,  temporary f e n c e s  w i l l  be i n s t a l l e d  around t h e  t r e n c h i n g  
area. Temporary fences  w i l l  be removed when t h e  I n t e g r i t y  o f  t h e  o r i g i n a l  
f e n c e  is re -es tab l i shed .  I n  similar f a s h i o n  when any security d e v i c e  i s  
compromised because  o f  c o n s t r u c t i o n ,  temporary backup systems will be 
implemented f o r  the  d u r a t i o n  of t h a t  phase o f  t h e  c o n s t r u c t i o n  e f fort .  

1.5.7 O u t l i n e  S p e c i f i c a t i o n s  and Criteria: 

The d e s i g n  o f  t h i s  pro ject  w i l l  conform t o  the requirements  o f  the  
Department o f  Energy's  Genera l  Design Criteria,  DOE Order 6430.1 .  Other 
d e s i g n  s t a n d a r d s  (i .e. ,  t h e  N a t i o n a l  E l e c t r i c  Code, t h e  Uniform B u i l d i n g  
Code, etc.) W i l l  be used t o  augment DOE 6 4 3 0  when necessary .  

B a s i c  performance requirements  have been d i s c u s s e d  throughout 
Paragraph 1.5: DESIGN CONCEPT o f  t h i s  report.  

1.5.8 S i t e  Development P l a n  Coordinat ion:  

There  are no s i t e  development requirements  f o r  t h i s  project .  

1.6 QUALITY ASSURANCE: 

The Q u a l i t y  Assurance (QA) l e v e l  f o r  t h i s  p r o j e c t  s h a l l  be l e v e l  I and 
l e v e l  11, as d e f i n e d  by t h e  Q u a l i t y  Assurance Plan developed by t h e  
Operat ing C o n t r a c t o r ,  inc luded rn t h i s  r e p o r t  as appendlx item 1.12.2: 
F a c i l i t y  Q u a l i t y  Assurance Plan.  

1 .7 PROJECT EXECUTION : 

Titles I ,  11, and I11 s e r v i c e s  will be performed by an  A-E f i r m  
working under a prime,  n e g o t i a t e d  f i x e d - p r i c e  c o n t r a c t  w i t h  t h e  U. S. 
Department o f  Energy. 
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Due t o  the  a n t i c i p a t e d  durat ion  o f  t h e  pro jec t ,  t h e  amount o f  work t o  
be performed i n  e x c l u s i o n  areas and work wi th  contaminated s u b s t a n c e s ,  
c o n s t r u c t i o n  w i l l  be  performed by t h e  o n s i t e  Cost-Plus-Fixed-Fee C o n t r a c t o r  
under t h e  d i r e c t  i n s p e c t i o n  and hea l th /phys ics  monitor ing o f  t h e  Operat ing  
Contrac tor .  

C o n s t r u c t i o n  equipment used on t h e  p r o j e c t  w i l l  be a c q u i r e d  by t h e  
Construc t ion  C o n t r a c t o r  and w i l l  be turned o v e r  t o  t h e  Operat ing C o n t r a c t o r  
for decontaminat ion and decommissioning a t  t h e  end o f  t h e  p r o j e c t .  

Boxes used t o  s h i p  removed s o i l s ,  p i p i n g ,  and t a n k s  w i l l  be approved 
sh ipping  c o n t a i n e r s ,  purchased by t h e  Construc t ion  C o n t r a c t o r  throughout 
t h e  performance o f  t h e  work. 
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1.8 SCHEDULE: 
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1.9 COST ESTIMATE: 

1.9.1 Cost Estimate Summary: 
Underground Piping and Tank Removal. 

Pro jec t  
c o s t s  

$ 900,000 
$ 200,000 

$ 100,000 
$ 100,000 

$ 500,000 

0 
0 
0 

Security Escort---------- $ 0 

Decontamination 
& Decommission------------- 26,360,000 

Demolition-------------- 7,890,000 
Excavation-------------- 5,940,000 
Packaging and Handling-- 8 ,950,000 
Shipping and Storage---- 2 ,050,000 
B a c k f i l l  and Improvement 
Repairs----------------- 1,480,000 
Decontamination--------- 50,000 

Standard Equipment------------ 

8adiat;;lon Monitoring---------- 

Contingency Allowance 
a t  approximately 
26.5% o f  above costs---------- 

$ 20,000 

4,700,000 

8.480.000 

Total  Pro ject  Cost------------ $40.600.000 
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1.10 PROCUREMENT ACTION: 

Major procurement items i n c l u d e  c o n t a m i n a t e d  material d i s p o s a l  boxes, 
c o n t a m i n a t e d  waste disposal t r a n s p o r t a t i o n ,  and waste d i s p o s a l  s i t e  
faci l i t ies ,  The A r c h i t e c t I E n g i n e e r  w i l l  develop waste volume c a l c u l a t i o n s  
c o i n c i d i n g  w i t h  t h e  removal s c h e d u l e  t o  e n a b l e  t h e  C o n s t r u c t i o n  C o n t r a c t o r  
t o  a r r a n g e  f o r  a c q u i s i t i o n  o f  t h e  items as they are needed. T h e r e  is no 
Government F u r n i s h e d  Equipment ( G F E ) ,  

1.11 COST AND FUNDING PLAN: 

It i s  a n t i c i p a t e d  t h a t  monies f o r  T i t l e  I and I1 e n g i n e e r i n g  w i l l  be 
o b l i g a t e d  i n  t h e  FY-88 budget year. T i t l e  I1 design efforts w i l l  n o t  be 
complete u n t i l  late i n  FY-89. Equipment w i l l  be specified and o r d e r e d  i n  
t h e  b u d g e t  year, if n e c e s s a r y  t o  meet c o n t r u c t i o n  s c h e d u l e s .  

P r o j e c t  A d m i n i s t r a t i o n  w i l l  start c o n c u r r e n t  w i t h  T i t l e  I design.  
A c t u a l  r e m o v a l  o f  contaminated  p i p i n g  a n d  tanks w i l l  b e g i n  a t  t h e  start o f  
the  s e c o n d  q u a r t e r  i n  f iscal  year 1989. T i t l e  I11 A-E services and 
c o n s t r u c t i o n  i n s p e c t i o n  will be o n g o i n g  d u r i n g  t h e  removal work. 
C o m p l e t i o n  o f  a s - b u i l t  drawings and pro jec t  close o u t  w i l l  e x t e n d  a short 
time after c o m p l e t i o n  o f  the  removal work, s c h e d u l e d  t o  e n d  i n  t h e  t h i r d  
q u a r t e r  o f  1994. 

A p p r o p r i a t i o n s  o f  $1,000,000 i n  FYI1988 are r e q u i r e d  t o  in i t ia te  the 
design o n  t h i s  pro jec t ;  $7,000,000 (FY 19891, $6,600,000 (FY 1990), 
$6,600,000 (FY 19911, $6,600,000 (FY 19921, $6,600,000 (FY 1993) and 
$6,200,000 (FY 1994). Funds f o r  t h e  i n d i c a t e d  fiscal years are r e q u i r e d  
f o r  c o n s t r u c t i o n ,  equipment,  procurement a n d  i n s p e c t i o n  a c t i v i t i e s .  (refer 
t o  Figure 8 f o r  a cost  and f u n d i n g  p r o f i l e ) .  
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1.12 SUPPORTING APPENDICES: 

1.12.1 Drawing Lists: 

The following drawings are attached 

Sheet Drawinp; 

1 
2 
3 
4 
5 
6 
7 

9 
10 

a 

D-373 48 4x1 
D-37348-CO 1 
D-37348 -C02 
D-37348-CO3 
D-37348-CO4 
D-37348-CO5 
D-37348-CO6 
D-37348-CO7 
D-37348-CO8 
D-37348-CO9 

Title 

Underground Piping and Tank Removal 

Index and Title Sheet 
Site Plan 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 
Piping Partial Abandonment 

Plan No. 1 
Plan No. 2 
Plan No. 3 
Plan No. 4 
Plan No. 5 
Plan No. 6 
Plan No. 7 
Plan No. 8 



a 1.12.2 F a c i l i t y  Quality Assurance P l a n :  

PROJECT AND AUTHORIZATION NO.: Environm 
38980 1 

1.12.2.1 Q u a l i t y  Assurance L e v e l :  

(QAL o r  QA L e v e l )  Assignments and Speci f ic  

n t a l  Improvement P r o j e c t s  No. 

Requirements  : 

The following i t e m s  need t o  be  addressed and i n c l u d e d  w i t h  each pro ject :  

1.12.2.2 QAL o r  QA L e v e l  Assignments:  

Systems conveying/controlling/sensing radioactive materials, 
e n v i r o n m e n t a l l y - t h r e a t e n i n g  s u b s t a n c e s  and other hazardous,  toxic o r  
l i f e - t h r e a t e n i n g  s u b s t a n c e s  shall  be QAL I and QAL I1 as determined by t h e  
Project  E n g i n e e r .  

1.12.2.3 R a d i a t i o n  Contaminat ion and HS&E Documentation 

Documentation o f  t h e  e x i s t e n c e  and t h e  degree o f  t h e  e n c o u n t e r e d  
c o n t a m i n a t i o n  shall be i n c l u d e d  in the pro jec t  f i l e .  

Any documentat ion g e n e r a t e d  as a r e s u l t  of i n s t i t u t i n g  t h e  n e c e s s a r y  
HS&E procedures shall be i n c l u d e d  i n  t h e  pro ject  f i l e .  

1.12.2.4 D i s c o n n e c t s  and T i e - I n s :  

A l l  service and u t i l i t y  d i s c o n n e c t s  and t i e - i n s  s h a l l  be  a c c o m p l i s h e d  
d u r i n g  normal working hours t o  t h e  greatest e x t e n t  feas ible  and shall be 
s c h e d u l e d  t o  minimize downtime and i n t e r r u p t i o n  o f  other fac i l i t ies .  It 
shall  be  n e c e s s a r y  t h a t  t h e  C o n s t r u c t i o n  C o n t r a c t o r  s c h e d u l e  h i s  work w i t h  
t h e  C o n t r a c t i n g  Officer (assisted by t h e  O p e r a t i n g  C o n t r a c t o r ' s ,  
C o n s t r u c t i o n  Management (CM) Group) p r i o r  t o  t h e  b e g i n n i n g  o f  d e m o l i t i o n  
and c o n s t r u c t i o n  work. 

1 J2.2.5 Seismic: 

New equipment shall b e  d e s i g n e d  and documented f o r  appropriate  seismic 
forces s p e c i f i e d  i n  Rocky Flats S t a n d a r d  SC-106 and FE Manual 014. 

P i p e  s u p p o r t s  s h a l l  b e  d e s i g n e d  and documented f o r  seismic forces. 

1.12.2.6 Welding: 

A l l  welding f o r  these projects  s h a l l  b e  performed by welders who have 
t o  t h e  approved q u a l i f i c a t i o n  procedures for the metals and been c e r t i f i e d  

plastics t o  be welded. 

Documented Welding Procedures and Welding Q u a l i f i c a t i o n  Records s h a l l  
t o  t h e  C o n t r a c t i n g  Officer f o r  a p p r o v a l  p r i o r  t o  t h e  start o f  be s u b m i t t e d  

any we I d  i n g  . 
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1.12.2.7 Component Checkout ( C C )  and System Operating (SO) T e s t s :  a 
A Component Cneckout test checkl is t  and test  procedure s h a l l  be  

prepared and included with t h e  s p e c i f i c a t i o n s .  The CC tests s h a l l  be 
performed by t h e  Construc t ion  Contrac tor .  The CC tests s h a l l  be completed 
before " B e n e f i c i a l  Occupancy." System a c c e p t a n c e  s h a l l  b e  based on SO test 
procedures .  

1.12.2.8 Material and Equipment C e r t i f i c a t i o n :  

M i l l  t e s t  reports (MTRs) shall be  r e q u i r e d  and MTR traceability i s  
r e q u i r e d  on p i p e  f i t t i n g s ,  v a l v e s  and similar p r e s s u r e - c o n t a i n i n g  material. 
T r a c e a b i l i t y  s h a l l  be 100 p e r c e n t  on a l l  QAL I and QAL I1 components and 
material. 

C e r t i f i c a t i o n  documentation from t h e  manufacturer  showing t h a t  
purchsed equipment meets t h e  s p e c i f i c a t i o n  requirements  s h a l l  be s u p p l i e d  
t o  t h e  Operating C o n t r a c t o r  p r i o r  t o  final acceptance .  

1.12.2.9 Rece iv ing  I n s p e c t i o n  and Procurement: 

A r e c e i v i n g  i n s p e c t i o n  s h a l l  be r e q u i r e d  f o r  a l l  Government Furnished 
Equipment ( G F E )  and C o n t r a c t o r  Furnished Equipment (CFE). T h i s  i n s p e c t i o n  
s h a l l  comply w i t h  t h e  requirements  o f  the Receiving I n s p e c t i o n  Procedure  
c o n t a i n e d  in t h e  Qual i ty  Program Procedure  Manual, Procedure  Q1407. 
S u i t a b l e  i n s p e c t i o n  checklists s h a l l  b e  a v a i l a b l e  f o r  u s e  as p a r t  o f  the  
r e c e i v i n g  inspect ion/procurement  process on  both GEE and CEE. Proper 
s i g n - o f f s  by the r e s p o n s i b l e  personnel  s h a l l  be af f ixed and the  i n s p e c t i o n  
r e p o r t s  then  f i l e d  i n  t h e  project f i l e .  The s p e c i f i c a t i o n s  s h a l l  address 
r e c e i v i n g  i n s p e c t i o n .  

Proper  documentation s h a l l  be provided on t h e  i n s p e c t i o n  o f  
c e r t i f i c a t i o n s ,  mill or material test  reports ,  e tc . ,  d u r i n g  t h e  r e c e i v i n g  
i n s p e c t i o n .  Heat numbers shall  be v e r i f i e d  as well as any o t h e r  material 
i d e n t i f i c a t i o n  documents. 

1 .12.2.10 InsDect ion  and Coordinat ion:  

C o n s t r u c t i o n  c o o r d i n a t i o n  and i n s p e c t i o n  by CM s h a l l  be r e q u i r e d  on 
these pro jects ,  and s h a l l  comply w i t h  the requirements  set  f o r t h  i n  S e c t i o n  
V o f  Procedures  - F a c i l i t i e s  Engineer ing.  The s p e c f i c i a t i o n  s h a l l  address 
t h i s  a c t i v i t y .  

1.12.2.11 Conf igurat ion  Contro l :  

Some systems i n d i c a t e d  h e r e i n  should  b e  under c o n f i g u r a t i o n  c o n t r o l  
after f i n a l  occupancy has  been e s t a b l i s h e d .  



1. 12.2.12 P r o j e c t  S t a t u s  Reviews: 

Review m e e t i n g  n o t e s  s h a l l  be w r i t t e n  and d i s t r i b u t e d  t o  those 
i n v o l v e d .  n o t e s  s h a l l  be used for documentat ion o f  i m p o r t a n t  matters 
and d e c i s i o n s .  T h i s  form o f  communication and i n f o r m a t i o n  is c o n s i d e r e d  
v i t a l  t o  c o n t r o l  the  des ign ,  q u a l i t y  and safety aspects. This is 
c o n s i d e r e d  good q u a l i t y  a s s u r a n c e .  

Such 

A l l  meetings s h o u l d  be documented. 

1.12.2.13 Flow Diagramming f o r  Quality: 

A cr i t ical  path flow diagram i n d i c a t i n g  procurement ,  receiving 
i n s p e c t i o n ,  c e r t i f i c a t i o n  r e v i e w ,  warehousing and other  v i ta l  
processes/procedures t o  prove r e l i a b i l i t y  c l a i m s  and c o n t r o l  o f  q u a l i t y  i s  
recommended. 

1.12.2.14 NDT and Pressure T e s t s :  

P i p i n g  s h a l l  be hydrotested p e r  SP-201 which s h o u l d  i n c l u d e  u t i l i t y ,  
process and similar systems. 

P i p e  welds s h a l l  be NDT tested for d i s c o n t i n u i t i e s  w i t h  l i q u i d  
penetrant i n s p e c t i o n  (PT) to prove weld q u a l i t y  unless radiographed for 
QALs I and 11. 

1.12.2.15 

After Job c o m p l e t i o n ,  drawings shall be updated t o  "AS-BUILT" 
c o n d i t i o n s  and s h o u l d  be m a i n t a i n e d  for t h e  l i f e  o f  t h e  systemdfacilities. 

1.12.2.16 M i s c e l l a n e o u s :  

" L e t t e r s  o f  Compliance" or " C e r t i f i c a t i o n  o f  Compliance" should n o t  be 
c o n s i d e r e d  a n  a l t e r n a t e  for  m i l l  or material test reports  where a p p l i c a b l e .  

Defined l i f e  o n  i n s t r u m e n t  c o n t r o l s  and major equipment items should 
be i n c l u d e d .  

O v e r a l l ,  t h e  Faci l i t ies  Q u a l i t y  Assurance Program Manual a p p l i e s .  

Pumps s h a l l  have d e f i n e d  d e s i g n  l i f e  w i t h  pumD c u r v e  c e r t i f i c a t i o n .  

The i n f o r m a t i o n  c o n t a i n e d  h e r e i n  c o n t a i n s  t h e  q u a l i t y  a s s u r a n c e  
r e q u i r e m e n t s  f o r  the pro jec ts .  These r e q u i r e m e n t s  s h o u l d  be  c o n s i d e r e d  as 
a minimum. Upgradlng of these r e q u i r e m e n t s  may b e  d i r e c t e d  a t  any time. 
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.12.3 Cost Breakdown: Underground P i p i n g  and Tank Removal 

B r e a k  U n i t  Item Total 
Down cost cost Cost a/ b/ 

L i n e  Item Costs (x 1,000)  (x 1,000)  (x  1,000) ( x  1,000) 

a. E n g i n e e r i n g ,  Design, and a\ 
I n s p e c t i o n  at approximately 
3.4% o f  Project Costs, Item b. $ 900 

b .  P r o j e c t  Costs 26,500 

(1) Improvements t o  Land 

(2)  B u i l d i n g s  

(3) Special F a c i l i t i e s  

( 4 )  Uti l i t i es  

(5) P r o j e c t  and C o n s t r u c t i o n  
Management 

P r o j e c t  A d m i n i s t r a t i o n  

Security E s c o r t  

(6) Decontaminat ion and 
Decommission 

D e m o l i t i o n  - P i p e  
Removal 

Material 
L a b o r  
Equipment 
E s c a l a t  t o n  

E x c a v a t i o n  

Material 
Labor 
Equipment 
E s c a l a t i o n  

$ 0 
5,460 

10 
2,420 

0 
4,090 

30 
1,820 

$ 140 

0 

7,890 

5 9 940 

$ 0 

0 

0 

0 

140 

26,360 
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L i n e  Item Costs 

Packaging and Handling 

B r e a k  U n i t  Item Total 
Down cost cost Cost a/ b /  

(x 1,000) (x 1,000) (x 1,000) (x 1,000) 

$ 8,950 

Material 
L a b o r  
Equipment 
E s c a l a t i o n  

Shipping and Storage 

Material 
Labor 
Equipment 
E s c a l a t i o n  

B a c k f i l l  and Improve- 
men t Re p a i r s  

Material 
L a b o r  
Equipment 
E s c a l a t i o n  

Decontaminat ion - 
Equipment 

Material 
L a b o r  
Equipment 
E s c a l a t i o n  

c. S t a n d a r d  Equipment 

d. R a d i a t i o n  Monitor ing 

Sub t o  t a l  

e. Cont ingency Allowance at 
approximately 26.5% of above 

T o t a l  Project Cost b/ 

a/ 

b /  

$ 5,400 
81 0 

0 
2 , 740 

10 
10 

1,400 
630 

1,480 

970 
20 
30 

4 6 0  

50 

0 
30 
0 
20 

$ 20 

4,700 

$32 , 120 

8,480 

$40 , 600 

E s t i m a t e  based o n  100% complete c o n c e p t u a l  d e s i g n .  

Costs were escalated u s i n g  t h e  "Ant ic ipated  Economic E s c a l a t i o n  Rates for DOE 
C o n s t r u c t i o n  Projects" developed by t h e  independent  cost e s t i m a t i n g  staff.  
E n g i n e e r i n g  and d e s i g n  costs were escalated t o  t h e  m i d p o i n t  o f  T i t l e  1/11 design. 
Equipment costs were escalated t o  t h e  order date. C o n s t r u c t i o n  costs were escalated 
t o  t h e  midpoint  o f  c o n s t r u c t i o n .  
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I. INTRODUCTION 

Recen t  changes  of p h i l o s o p h y  on  t he  s u b j e c t  o f  e n v i -  

ronmenta l  c o n t r o l  a t  t he  Rocky  F l a t s  p l a n t  have  l e d  t o  

changes  i n  t he  h a n d l i n g  o f  p r o c e s s  was te .  I n  t h e  p a s t ,  

l e a k  d e t e c t i o n  i n  p i p e l i n e s  h a s  been e x t r e m e l y  d i f f i -  

c u l t  o r  i n a c c u r a t e ,  d e l a y i n g  n e c e s s a r y  r e p a i r s  I n  

c o n j u n c t i o n  w i t h  t he  c o n s t r u c t i o n  of a new aqueou s  

was te  t rea tment  p l a n t  ( B u i l d i n g  3 7 4 ) .  a new p r o c e s s  

was te  l i n e  h a s  been i n s t a l l e d  wh i ch  i s  doub l y - con -  

t a i n e d ,  p r o v i d i n g  a s e conda r y  b a r r i e r  t o  c o n t a i n  l e a k s  

T h i s  new s y s t em  i s  a l s o  c o m p l e t e l y  i n s p e c t a b l e  

R a t h e r  t h an  s i m p l y  abandon ing  t he  o l d  l i n e s ,  i t  becomes 

n e c e s s a r y  t o  c o n c e r n  o u r s e l v e s  w i t h  t h e  c o n d i t i o n  o f  

t h e  o r i g i n a l  p r o c e s s  waste  c o l l e c t i o n  s y s t em.  These  

l i n e s  a r e  n o t  o n l y  u n i n s p e c t a b l e ,  b u t  have  been i n  

heavy  u s e ,  i n  p a r t ,  f o r  25 y e a r s  and have  r e q u i r e d  

numerous r e p a i r s  and m o d i f i c a t i o n s  i n  t h a t  t ime .  I t  i s  
p o s s i b l e  t h a t  some p o r t i o n s  of t h e s e  l i n e s  may p r e s e n t  

a r e s i d u a l  h a z a r d  a f t e r  b e i n g  p l a c e d  i n  i d l e  s t a t u s .  

V a r y i n g  c o n d i t i o n s  may r e q u i r e  more e x t e n s i v e  a c t i o n s  

t h a n  s i m p l y  f l u s h i n g  and s e a l i n g  t he  l i n e s  I n  t h e  

ext reme,  f i l l i n g  o r  complete  removal  may be n e c e s s a r y  

I n  r e s p o n s e  t o  a r e q u e s t  made by J. A Wat t ,  E R D A - R F A O ,  

i n  the  f a l l  o f  1 9 7 5 ,  an o u t l i n e  was  i n i t i a t e d  by 

B L K e l c h n e r  o f  Waste P r o c e s s i n g  t o  d e f i n e  t he  d a t a  

needed t o  a n a l y z e  the prob lem.  

The f o l l o w i n g  e n g i n e e r i n g  s t u d y  i s  a c o l l e c t i o n  o f  

i n f o r m a t i o n  c o n c e r n i n g  the  e x i s t i n g  p r o c e s s  wa s t e  

c o l l e c t i o n  s y s t em  wh ich  w i l l  be removed f r om s e r v i c e  

and u l t i m a t e l y  abandoned when the  new wa s t e  t r e a t m e n t  
f a c i l i t y  i s  o p e r a t i v e  I n  o r d e r  t o  a s s i s t  i n  m a k i n g  a 
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judgement  c o n c e r n i n g  t h e  d i s p o s i t i o n  o f  t h e s e  l i n e s ,  

d a t a  h a s  been  t a b u l a t e d  t h a t  i n c l u d e s :  l i n e  s i z e s ,  

l o c a t i o n ,  a g e ,  m a t e r i a l s  o f  c o n s t r u c t i o n ,  o p e r a t i n g  

d a t a ,  and  u n u s u a l  o p e r a t i n g  i n c i d e n ~ s .  To bupp iement  

t h e  c r i t e r i a  c o n c e r n i n g  p o s s i b l e  en v i r onmen ta l  h a z a r d s ,  

soil l sa rnp les  were t a k e n  and  a n a l y z e d  i n  a r e a s  o f  known 

l e a k s  a nd  r e p a i r s .  The f i n a l  s t e p  i n  t h e  s t u d y  was a 

l i b r a r y  s e a r c h  f o r  tlew deve lopment s  i n  t h e  a r ea  o f  p i p e  

c l e a n i n g .  T h i s  s t u d y  i n c l u d e s  l i n e s  b u r i e d  i n  t h e  

f i e l d  and  wa s t e  c o l l e c t i o n  t a n k s ,  b o t h  i n s i d e  and  o u t  

o f  t h e  b u i l d i n g s .  
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I 11. SUMMARY 

The purpose of this study was t o  gather pertinent data 

for use by qualified consultants rather than to state 

conclusively the final disposition of these lines 

However, a few general observations are the natural 

consequence of any exposure to analytical data As the 

study progressed, some conclusions became obvious which 

might be helpful in minimizing the complexity of the 

problem. 

e 

One major factor in considering abandonment of any of 

the lines is that several times in the past, leaks have 

been caused by equipment accidentally breaking into a 
line. It is likely that, once the lines are no longer 

in use, consciousness of their existence will become 

increasingly obscure. Filling o f  these abandoned 1 ines 

with some inert material would confine contaminants if 

future construction activities should damage the lines. 

One example where removal would be both practical and 

desirable is the old saran-lined pipe than runs between 

881 and 707 The line was installed in 1952 and has 

had heavy usage and numerous repairs since that time 

Since the 11-ne is doubly-contained, removal of the 

3" inner saran-lined steel pipe could be accomplished 

without excavation by pulling the line through the 

1 0 "  vitrified clay pipe casing Waste treatment person- 

nel, under the direction of M. E M a a s  have already 

successfully removed 120' o f  the line in this manner 

Because the line was, a t  that time, the only means o f  

transferring process waste from the south side of the 

plant to 774, no attempt was made to remove the longer 
pieces of line. Since the line was abandoned in 1975, 

this method would be an economical, expedient w a y  to 

eliminate one area of concern 
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, 
I An a r e a  where a s t r o n g  a rgument  c o u l d  be made f o r  

abandonment i n - p l a ce  i s  t he  l i n e  r u n n i n g  ea s t -wes t  

between 4 4 4  and 883. A l t h o u g h  t h e  l i n e  i s  o l d  and p i p e  

m a t e r i a l  i s  c a s t  i r o n ,  i t  h a s  c a r r i e d  o n l y  v e r y  s m a l l  

amounts o f  d e p l e t e d  u r an i um  and  n i t r a t e s .  A s o i l  

sample  a t  t he  l o c a t i o n  o f  t h e  o n l y  known b reak  i n  t he  

l i n e  was found t o  c o n t a i n  62 ppm NO3 
n e a r  b a ckg r ound  l e v e l  a t  t h i s  same l o c a t i o n .  

' 

P l u t on i um  239  i s  

S o i l  s amp le s  were o b t a i n e d  f r om  a r e a s  known t o  be contam- 

i n a t e d  a s  a r e s u l t  o f  l e a k s .  The s o i l  sample r e s u l t s  

i n d i c a t e  t h a t  p i p e l i n e  remova l  would n o t  r e q u i r e  remova l  

o f  s u r r o u n d i n g  s o i l .  A s suming  t h a t  t h e s e  s o i l  sample  

r e s u l t s  a r e  t y p i c a l ,  t h e y  do  n o t  by themse l ve s  c o n s t i t u t e  

a b a s i s  f o r  remova l  o f  t h e  l i n e s .  I t  s h o u l d  be n o t e d  

t h a t  t he  s amp l e s  t a k e n  f rom t h e  700 Area ( s amp l e s  4 -9 )  

a r e  above  p l u t o n i u m  backg r ound  l e v e l  wh i ch  i s  a p p r o x i  - 
m a t e l y  0.03 d/m/g. The two t a k e n  i n  t he  s o u t h  p a r t  o f  

t h e  p l a n t  ( s amp l e s  1-2)  a r e  c l o s e r  t o  backg round .  An 

expanded s o i l  s a m p l i n g  p rog ram wou ld  d e f i n e  t he  boun- 

d a r i e s  w i t h i n  wh i ch  c o n t a m i n a t i o n  l e v e l s  a r e  h i g h e r  

t h a n  no rma l .  * 

A l t h o u g h  t h e r e  a r e  no e s t a b l i s h e d  l e v e l s  f o r  n i t r a t e s  

i n  s o i l ,  t h e  sample  r e s u l t s  a r e  n o t  h i g h  They do 

v e r i f y  t h a t  t h e r e  h a s  been l e a k a g e  * 

* E v a l u a t i o n  of the  s o i l  sample  a n a l y s i s  was  maae w i t h  the  
h e l p  and  d i r e c t i o n  o f  M e r l y n  R Boss and Da r y l  D Ho rnbache r  
o f  H e a l t h  and  En v i r onmen ta l  S c i e n c e  

I 
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i ' I  , -  

Disposition of lines in the 700 Area will require 

careful consideration. Decisions should be made on a 

case by case basis. After the process waste lines are 

no longer in use, samples taken from the inside of the 

lines would be very helpful in gauging any residual 

hazards. The description o f  these lines contained in 

the process waste lines section of this report and the 

process waste summary should be helpful in determining 

the condition of these lines. 
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111 .  PROCESS WASTE STREAMS 

These streams originate from production and research 
e 

activities and 1 aboratory, 1 aundry, decontamination, 

and janitorial operations. Aqueous chemical and radio- 

active waste are generated in Buildings 123, 444, 707, 

771, 776, 779, 865, 881, 883, and 889. Each tank of 

waste is sampled before shipment and, depending on the 

level of radioactivity and chemical composition, can be 

routed to Building 774 for treatment, Pond 6-2 on South 

Wal-nut Creek, or the solar evaporation ponds, Facility 207 

Average volume and level of contamination have varied 

over the years as various building operations have been 

changed. Usage, in general, has been high and both 

lines and tanks normally contain liquids. Monthly 

averages covering a l l  years the plant has been in 

operation are listed in Appendix 2 for each building. 
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I I V .  PROCESS WASTE HOLDING TANKS 

I b To b e  c o n s i s t e n t  w i t h  the current  p h i l o s o p h y  on e n v i r o n -  

m e n t a ?  p r o t e c t l o v  2 t  the Rocky  F l a t s  p l a n t ,  p r o c e s s  

w a s t e  h o l d i n g  t a n k s  must  b e  made d o u b l e - c o n t a i n e d  and 

i n s p e c t a b l e  Some h a v e  a l r e a d y  been  m o d i f i e d  b y  p l a c i n g  

a new t a n k  i n s i d e  t h e  o l d  o n e  O t h e r s  a r e  u n d e r  a u t h o r i -  

z a t i o n  a s  p a r t  o f  c o n s t r u c t i o n  p r o j e c t s  t o  be  made 

d o u b l y  c o n t a i n e d  

, 

I 

I n  1971, s e v e r a l  s amp le  w e l l s  were d r i l l e d  a r o u n d  the 

b a r i e d  t a n k s  so  t h a t  they c o u l d  b e  r e g u l a r l y  m o n l t o r e d  

f o r  r e l e a s e s  t o  t h e  e n v i r o n m e n t .  Twice a y e a r ,  l i q u i d  

s a m p l e s  a r e  t a k e n  from t h e  s a m p l e  we l l s  and t h e y  a r e  

a n a l y z e d  f o r  p l u t o n i u m ,  a m e r i c i u m ,  u r a n i u m ,  a n d  n i t r a t e s  

b y  the  H e a l t h  and E n v i r o n m e n t a l  S c i e n c e  L a b o r a t o r i e s .  

I n  a s s e s s i n g  a n y  p o t e n t i a l  e n v i r o n m e n t a l  h a z a r d ,  Append ix  2 

w i l l  be  h e l p f u l  The h i g h e s t  l e v e l  o f  c o n t a m i n a t i o n  

and  u s a g e  h i s t o r y  o f  e a c h  b u i l d i n g ' s  p r o c e s s  w a s t e  i s  

l i s t e d .  T h i s  i s ,  o f  course,  the  same w a s t e  t h a t  h a s  

b e e n  c a r r i e d  b y  t h e  p r o c e s s  w a s t e  l i n e s  Tank m a t e r i a l ,  

c a p a c i t y  and  age  a r e  t a b u l a t e d  i n  t h e  t a b l e  i n c l u d e d  i n  

t h i s  s e c t i o n  o f  t h e  s t u d y  

- -@ 
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V. P O N D S  
I 

tow- leve l  wa s t e  f r om t h e  b u i l d i n g s  and f i l t r a t e  f r om  

t h e  B u i l d i n g  774  s e cond  s t a g e  o p e r a t i o n s  a r e  s e n t  

e i t h e r  t o  t h e  s o l a r  e v a p o r a t i o n  pond s ,  207-A, B ,  C o r  

d i s c h a r g e d  o f f - s i t e  t o  Pond  6-2 on S o u t h  Wa lnu t  C reek .  

I n  t he  P r o c e s s  Waste Summary, Append i x  2 ,  207 -A,  B a r e  

r e f e r r e d  t o  a s  2-A and  2-8, r e s p e c t i v e l y  The se  were 

t he  o r i g i n a l  te rms  u s e d  t o  i d e n t i f y  t h e s e  ponds  

O f - t h e  pond s  on  S o u t h  Wa l nu t  C r eek ,  o n l y  one  i s  u s e d  

f o r  p r o c e s s  wa s t e .  I t  was p r e v i o u s l y  t h e  B u i l d i n g  995  

Pond ( l a t e r  c a l l e d  Pond 3 ) .  I t  i s  now Pond  8-2. 

Solar  Evaporation Ponds Dimensions (ft) Capacity (gal ) 
207-A 521 x 250 Operational - 5,112,000 

Overflow - 6,155,000 

207-C 248 x 168 Operational - 1,286,000 
Overflow - 1,673,000 

207 6-1 *250 x 181 operational - 1,583,000 
Overflow - 2,188,000 

6-2 *250 x 181 Operational - 1,705,000 
Overflow - 2,310,000 

8-3 *250 x 181 Operational - 1,710,000 
Overflow - 2,315,000 

*Depths vary 

S Walnut Creek Ponds Type o f  Waste Capacity (gal ) 

B- 1 Sanitary Waste 0 8 x l o6  

8-4 Sanitary Waste 0 6 x l o 6  

8-2 Laundry Waste 1 9 x l o 6  

8-3 Sanitary Waste 0 9 x l o 6  

I ,  

v-1 



VT PROCESS WASTE LINES 

The p r o c e s s  was te  l i n e s  p r e s e n t l y  i n  u s e  v a r y  g r e a t l y  
e 

l 
i n  age,  m a t e r i a l  and  u s a g e  h i s t o r y  C o n s e q u e n t l y ,  any 

from l i n e  t o  l i n e .  

I d e c i s i o n  c o n c e r n i n g  t h e i r  u l t i m a t e  d i s p o s a l  w i l l  v a r y  

I n  g e n e r a l ,  t he  s y s t e m  i s  g r a v i t y - f l o w  and  ven ted  s o  

the  l i n e s  have  n o t  been S u b j e c t  t o  any  p r e s s u r e  The 

l i n e  coming  from B u i l d i n g  4 4 4  t o  B u i l d i n g  8 8 3  i s  pumped 

b u t  i s  e s s e n t i a l l y  a t  a t m o s p h e r i c  p r e s s u r e  due t o  i t s  

l a r g e  4 "  d l ame te r  and  t h e  low volume o f  wa s t e  c a r r i e d  

f rom t h i s  a r e a .  The l i n e  coming  f rom 881  n o r t h  t o  8 8 3  

i s  a l s o  pumped b u t  p r e s s u r e  s h o u l d  n o t  exceed  abou t  

10  p s i .  

The o n l y  t h e r m a l l y  h o t  was te  corning t h r o u g h  t h e  l i n e s  

h a s  been s team c o n d e n s a t e  f r om  B u i l d i n g  8 81  A l t h o u g h  

the  tempera tu re  s h o u l d  n o t  have  a f f e c t e d  t h e  s a r a n -  

l i n e d  s t e e l  u s e d  i n  t h i s  l i n e ,  t he  steam conden sa t e  i s  

b e l i e v e d  t o  be t h e  p r o b a b l e  c a u s e  o f  numerous l e a k s  a t  

t he  4 5 "  e lbows  o f  t h e  l i n e s .  The s team c a u s e d  e x p a n s i o n  

i n  t he  f l a n g e s  wh i ch  a l l o w e d  a c i d s  i n  t he  was te  t o  

c o r r o d e  t h e  o u t e r  m i l d  s t e e l  ( F o r  more i n f o r m a t i o n ,  

s ee  Append i x  1-A 2,) 

The f o l l o w i n g  t a b l e  i s  a c o l l e c t i o n  o f  d a t a  c o n c e r n i n g  

the  p r o c e s s  was te  l i n e s  wh i ch  w i l l  be s upe r s eded  by  the  

new, d o u b l e - c o n t a i n e d  s y s t em.  L i n e  s i z e s ,  l e n g t h ,  a ge ,  

and m a t e r i a l s  o f  c o n s t r u c t i o n  have  been t a b u l a t e d  The 

o p e r a t i n g  d a t a  and l e a k  i n f o r m a t i o n  a r e  con ta ' r ned  i n  

t he  a p p e n d i c e s  The l a s t  co lumn o f  t h e  t a b l e  r e f e r s  t o  

the  append i x  wh i ch  c o n t a i n s  l n f o r m a t i o n  p e r t l n e n t  t o  

each  l i n e  

=- 
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V r  I .  APPENDICES 

Append i x  1-A and  1-6 d e s c r i b e  l e a k s  and r e p a i r s  1-A a 
i s  c r o s s r e f e r e n c e d  t o  D r a w i n g  15507-4 i n  Append i x  4 

1-B i s  c r o s s r e f e r e n c e d  t o  D r aw i n g  15507-5  i n  Append i x  4 

Append i x  2 i s  a summary o f  t h e  w a s t e s  c a r r i e d  by  t h e  

l i n e s  o v e r  t he  y e a r s .  Append i x  3 c o n t a i n s  t h e  r e s u l t s  

o f  e i g h t  s o i l  s a m p l e s  t a k e n  i n  a r e a s  o f  p o s s i b l e  c on t am i -  

n a t i o n  f rom l e a k s .  The se  a r e a s  a r e  a l s o  marked  on t h e  

d r a w i n g s  i n  Append i x  4 .  The f i r s t  co lumns  o f  t h e  

P r o c e s s  Waste L i n e s  T a b l e  l o c a t e  t h e  p i e c e  o f  l i n e  

b e i n g  d e s c r i b e d .  R e f e r e n c e  p o i n t s  and c o o r d i n a t e s  

r e f e r  t o  t h e  d r a w i n g s  i n  Append i x  4 

I I 

I I 
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I 

A P P E N D I X  1 - A  - LEAKS AND REPA IR S  

(No te s  o n  D r aw i ng  15507-4)  

A .  The l i n e  between t he  884  v a l v e  p i t  and t he  v a l v e  p i t  

e a s t  o f  B u i l d i n g  557 ( g u a r d  s t a t i o n )  was f ound  t o  have  

a l e a k  r a t e  o f  2 . 7  g a l / h r  a t  20  p s i g  ( 6 5  g a l /day )  i n  May 

1971  by  I n t e r n a t i o n a l  L eak  D e t e c t i o n  S e r v i c e s  i n  H o u s t o n ,  

Texa s .  T h i s  l i n e  ( E 20560  f r om N36232 t o  N36910) i s  3 "  

m i l d  s t e e l  l i n e d  w i t h  s a r a n  and enca sed  i n  a 1 0 "  v i t r i -  

f i e d  c l a y  p i p e .  The l i n e  was i n s t a l l e d  i n  1952  and  

abandoned i n  1975 .  The r e m a i n i n g  p i e c e  o f  l i n e  ( g o i n g  

f rom t he  v a l v e  p i t  o f  N36970  t o  t h e  v a l v e  p i t  e a s t  o f  

B u i l d i n g  5 57 )  i s  3 "  s t a i n l e s s  s t e e l  and  was p l a c e d  i n  

1968  The f i r s t  120' n o r t h  o f  t h e  8 84  v a l v e  p i t  was 

r e p a i r e d  a s  f o l l o w s :  t h e  1 0 "  VCP c on t a i nmen t  was k e p t  

i n  p l a c e  b u t  t h e  i n n e r  3 "  s a r a n - l i n e d  p i p e  was r e p l a c e d  

w i t h  a 3 "  r i b b e d  h o s e .  J u s t  n o r t h  of C e n t r a l  Avenue 

(even  w i t h  t h e  c o n c r e t e  an cho r  f o r  t h e  power p o l e )  a 

new d o u b l e - c o n t a i n e d  l i n e  ( 3 "  r i b b e d  h o s e  i n  4 "  FG- 

r e i n f o r c e d  e p o x y )  j o g s  t o  t h e  we s t  of t h e  o l d  l i n e  

abou t  4 f t .  and  c o n t i n u e s  n o r t h ,  p a r a l l e l  t o  t he  abandoned 

3 "  s a r a n - l i n e d  p i p e  and 1 0 "  VCP con t a i nmen t  A s o i l  

sample and c l a y  t i l e  p i p e  sample  t a k e n  i n  May 1972  

( R e p o r t  PRO 950463-107)  o f  t he  abandoned  l i n e  showed no 
measu r ab l e  amount o f  c o n t a m i n a t i o n  and  a v i s u a l  i n s p e c -  

t i o n  showed o n l y  s u r f a c e  r u s t  Some b o l t s  a t  t he  

f l a n g e s  were t e s t e d  and  f ound  t o  be i n  good c o n d i t i o n .  

A s o i l  sample  was t a ken  f o r  t h i s  s t u d y  a t  t he  884 v a l v e  

p i t  ( s e e  Append i x  3 f o r  a s k e t c h )  A n a l y s i s  r e s u l t s  

showed Pu 2 3 9  - 0 . 049  d/m/g and NO3 - 110  ppm 

8 There i s  a n  abandoned  l i n e  f rom t he  v a l v e  p i t  a t  N36910  

€ 2 0 5 6 0  (Wes t  o f  7 0 7 )  r u n n i n g  a t  a d i a g o n a l  t o  the  

n o r t h e a s t  and  e n d i n g  a t  N37370 € 20990  The l i n e  i s  
3 "  s a r a n - l i n e d  s t e e l  i n  10"  v i t r i f i e d  c l a y  Con ta inment  

I 
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C 

A l a r g e  p o r t i o n  o f  i t  l i e s  u nde r  B u i l d i n g  707 which was 

b u i l t  a f t e r  t h e  l i n e  was abandoned i n  1968 .  S u b s t a n t i a l  

l e a k s  o c c u r r e d  a t  t h e  e lbow c o n n e c t i o n s  d u r i n g  i t s  u s e  

due t o  e x p a n s i o n  f r om  s team conden sa t e  f rom B u i l d i n g  881. 

Leak s  o f  a c i d i c  p r o c e s s  was te  r e s u l t e d  i n  c o r r o s i o n  o f  

t he  o u t s i d e  m i l d  s t e e l .  The abandoned l i n e  c o n t i n u e s  

n o r t h  from the  j o i n t  a t  N37370 €20990 and  i s  b u r i e d  

benea th  B u i l d i n g  7 7 7 .  I t  i s  p r o b a b l e  t h a t  p o r t i o n s  o f  
a l l  t h i s  l i n e  were removed a s  e x c a v a t i o n  f o r  707 and  

7 7 7  made n e c e s s a r y .  One bad l e a k  o c c u r r e d  i n  December 

o f  1958  when t h e  s o u t h  45 "  elbow b r o ke  and  p r o c e s s  

waste  f o l l o w e d  t h e  con ta inment  p i p e  t o  t h e  n o r t h  4 5 "  e lbow 

and l e a k e d  i n t o  a d i t c h .  From B u i l d i n g  8 8 1 ,  2 , 7 0 0  g a l l o n s  

o f  l a b  was te  ( r a d i o a c t i v i t y  .51  ppm e n r i c h e d  u r a n i u m ,  

pH 5 .6 ,  N O 3  120  ppm) and  2,700 g a l l o n s  o f  l a u n d r y  w a s t e  

( r a d i o a c t i v i t y  . 51  ppm e n r i c h e d  u r an i um,  pH 9 . 4 )  was 

s e n t  and 1 ,350  g a l l o n s  were r e c e i v e d  i n  774.  The e lbow  

was r e p a i r e d  and  t he  l i n e  rema ined  i n  u s e  f o r  a n o t h e r  

1 0  y e a r s  A s o i l  sample  t a ken  f o r  t h i s  s t u d y  a t  t h e  

v a l v e  p i t  wes t  o f  707 ( s e e  Append i x  3 ,  s o i l  s amp l e  # 4 )  

showed Pu  239 - 0 . 145  d/m/g and N O 3  - 54 ppm. 

The ea s t -wes t  l i n e  r u n n i n g  a t  N36030 and  c o n n e c t i n g  

B u i l d i n g s  1 2 2 ,  1 2 3 ,  and 444  t o  a j u n c t i o n  w i t h  t h e  

n o r t h - s o u t h  l i n e  wes t  o f  B u i l d i n g  8 8 3  i s  t h e  o r i g i n a l  

4 "  c a s t  i r o n  p i p e  w i t h  b e l l - a n d - s p i g o t  c o n s t r u c t i o n  and  

i s  a bou t  2 3  y e a r s  o l d .  S i g n i f i c a n t  l e a k s  were f ound  i n  

t he  j o i n t s  by I n t e r n a t i o n a l  Leak  D e t e c t i o n  S e r v i c e  i n  

1971  Leak  r a t e  was de te rm ined  t o  be 2 5 g a l / h r  a t  

3 7  p s i g  The l i n e  i t s e l f  seemed t o  b e  i n t a c t  and  t h e  

j o i n t s  were r epacked  t o  s t o p  f u r t h e r  l e a k a g e  The l i n e  

was t e s t e d  unde r  p r e s s u r e  g r e a t e r  t h a n  t h a t  n o r m a l l y  

f ound  unde r  o r d i n a r y  wo r k i n g  c o n d i t i o n s  R e p o r t  

PRD 950463-107,  May 1972 by Ho rnbache r  and L o t t  d e s c r i b e s  

t h e  p r o b l e m  and  r e p a i r  7 n  d e t a i l  

J 
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I 0. A b reak  i n  t h e  l i n e  c l o s e  t o  t h e  d r i v e w a y  o f  B u i l d i n g  663 

o c c u r r e d  a r o u n d  1960 t o  1962. The l i n e  c h i p p e d  a s  

t r u c k s  backed  o v e r  the shallow c o v e r  and  t h e  l e a k  was 

de t e c t ed  a s  wa te r  bubb l ed  t o  t h e  g r ouna  s u r f a c e .  A 
sma l l  p o r t i o n  o f  t h e  l i n e  was r e p l a c e d  and  no s ub sequen t  

l e a k s  were r e p o r t e d .  

~0 I 

E .  A p i e c e  o f  l i n e  r i g h t  unde r  t h e  o u t s i d e  p e r i m e t e r  r o a d  

( t h i s  l i n e  g oe s  o f f - s i t e  t o  Pond  8-2) was b r o k e n  by a 

c a b l e - l a y i n g  o p e r a t i o n  and  r e c o v e r e d .  The l e a k  was 

d e t e c t e d  by e x c e s s  wa te r  i n  t h e  c u l v e r t  and  s u b s e q u e n t l y  

r e p a i r e d  by r e p l a c i n g  a p i e c e  o f  t h e  l i n e .  

c 
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APPENDIX 1-6 - LEAKS AND REPAIRS 
( N o t e s  on  D r a w i n g  15507-5 )  

A .  The two p a r a l l e l  l i n e s  r u n n i n g  between  774  a n d  t h e  

v a l v e  p i t  n o r t h  o f  t a n k  2 0 7  were f o u n d  t o  be  l e a k i n g  

b a d l y  i n  t h e  o l d  c a s t  i r o n  s e c t i o n s  The 3 "  l i n e  had  a 

l e a k  r a t e  o f  14  g a l / h r  a t  2 0  p s i g .  The p a r a l l e l  4 "  

l i n e  h ad  a l e a k  r a t e  o f  4 5  g a l / h r  B o t h  were  r e p l a c e d  

i n  A p r i l  1 9 72 .  S o i l  s amp l e  #8 t a k e n  e a s t  o f  t h e  v a l v e  

p i t  n o r t h  o f  t a n k  207 showed Pu 239 - 1 . 8 3  d/m/g, NO3 - 
7 6  ppm. I 

' B  The v a l v e s  on  t h e  n o r t h  o f  777  (N37715  E 2 1 0 5 5 )  were 

f ound  t o  be  l e a k i n g  i n  1 9 7 1  a t  a r a t e  o f  25 g a l / h r  a t  

20  p s i g .  A v a l v e  p i t  was c o n s t r u c t e d  i n  May 1 974 .  

S o i l  s amp l e  # 6  showed Pu 2 3 9  - 0.05 d/m/g, NO3 - 1 0 5  ppm. 

N o r t h  o f  t h e  new w a s t e  p a c k a g i n g  f a c i l i t y  j o i n i n g  7 7 1  

a nd  7 7 4 ,  a l e a k  r a t e  o f  1 5  g a l / h r  a t  2 0  p s i g  a t  t h e  

j u n c t i o n  o f  a 6 "  c a s t  i r o n  w i t h  a 3 "  s t e e l  l i n e  was 

f o u n d  i n  1 971  b y  I n t e r n a t i o n a l  L eak  D e t e c t i o n  S e r v i c e s  

The 3 "  s t e e l  h a s  s i n c e  been  r e p l a c e d  w i t h  a 3" s t a i n l e s s  

s t e e l  l i n e  when t h e  wa s t e  p a c k a g i n g  f a c i l i t y  was added  
2 3 9  i n  1 9 7 2 .  S o i l  s amp l e  $9 was a n a l y z e d  t o  c o n t a i n  P u  - 

3 . 3 8 5  d/m/g and  NO3 - 4 4  ppm 

I 
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APPENDIX 2 - P R O C E S S  W A S T E  SUMMARY  

These  d a t a  were t a ken  f rom t h e  r e c o r d s  o f  s h i p m e n t s  t o  

and frcm Bcilding 731 kep t  by H. E .  Maa s ,  Waste T r ea t -  

ment S u p e r v i s o r .  The r e c o r d s  were summar ized  t o  f i n d  

t h e  h i g h e s t  c o n c e n t r a t i o n s  o f  r a d i o a c t i v i t y  and  chem i ca l  

c o n t a m i n a t i o n  t h a t  have  been p r e s e n t  i n  t he  p r o c e s s  

was te  l i n e s  and  t a n k s .  Be cau se  o f  t h e  huge  amount o f  

d a t a  a n d  t ime 1 i m i t a t i o n s ,  a p p r o x i m a t e l y  o n e - f o u r t h  o f  

t he  d a t a  was s e l e c t e d  t o  be t a b u l a t e d .  I n  mo s t  c a s e s ,  

t h e r e  was l i t t l e  v a r i a t i o n  i n  m o n t h l y  vo lumes  and  t h r e e  

months  were p i c k e d  a t  random ( u s u a l l y  J a n u a r y ,  May, and  

O c t o b e r ) .  When a marked change  was n o t i c e d  i n  u s a g e ,  

t he  month w i t h  t he  h i g h e s t  t o t a l  vo lume was u s e d .  A t  

t i m e s ,  i t  was p o s s i b l e  t o  s c a n  t h e  e n t i r e  y e a r  and  

t o t a l  t h e  volume. Those p l a c e s  have  been marked a s  

y e a r l y  t o t a l s .  

U n i t s  and  n o t a t i o n  a r e  the  same a s  i n  t he  o r i g i n a l  

r e c o r d s .  The n o t e s  wh i ch  c l a r i f y  w h i c h  s u b s t a n c e s  a r e  

r e f e r r e d  t o  i n  t h e  a c t i v i t y  column were g i v e n  b y  Bob Ca r -  

p e n t e r ,  A s s i s t a n t  Manager o f  Genera l  L a b s  I 

1 ,  , 

I 
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I APPENDIX 2 - PROCESS WASTE SUMMARY 

B u i l d i n a s  - Was te  i n t o  2nd  S t a a e  o f  774 

44 1 

883 

88 1 

444 

559 

889 

122 

123 

886 

776 

771 

707-779 

~ 
T r e a t e d  Was te  f r o m  774 t o  P o n d s  

R a w  Was te  t o  P o n d s  

P a g e  

2-3 

2-3 

2-3, 2-4, 

2-5 

2-5, 2-6 

2-6 

2-7 

2-7 

2-7 

2-7 

2-7 

2-8 

2-8 

2-9 

2-1 1 

B u i l d i n g  7 7 1  - W a s t e  i n t o  1 s t  S t a g e  o f  774 - s e e  F o o t n o t e  - P a g e  2-7 

2-2 
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APPENDIX 3 - SOIL SAMPLES 

N i n e  l o c a t i o n s  were cho sen  f o r  s o i l  s a m p l i n g  i n  a r e a s  

where r e p a i r s  o r  l e a k s  have  o c c u r r e d .  All s amp l e s  were 

t aken  f r om  t he  b i t  o f  an  a u g e r  a f t e r  d r i l l i n g  t o  a b o u t  

4 ’  deep. S o i l  sample  p i t s  were l o c a t e d  a s  c l o s e  a s  

p o s s i b l e  t o  t h e  a r e a  o f  c o n c e r n  and g e n e r a l l y  o n  t h e  

n o r t h e a s t  s i d e .  E x a c t  d i s t a n c e s  a r e  n o t e d  on  t h e  

s k e t c h e s  c o n t a i n e d  i n  t h i s  a p p e n d i x .  

So11 s amp le  a n a l y s e s  were c onduc ted  b y  t h e  H e a l t h  and  

Env i r onmen ta l  S c i e n c e  L a b s ,  u nde r  t h e  d i r e c t i o n  o f  

We1 don Will i ams .  

S o i l  sample  a n a l y s i s  r e s u l t s :  

Sample No. Pu239 (d/m/g) 

a 62 
110 
54 

148 
104 
70 
76 
44 

3-1 

0.037 
0.049 
0.145 
0.485 
0.05 
0.185 
1 83 
3.385 
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APPENDIX 5 - L IBRARY  SEARCH 

P I P E  CLEANING METHODS 

' 0  

A s u r v e y  o f  t h e  t e c h n i c a l  p e r i o d i c a l  i n d e x e s  was con- 

d u c t e d  t o  s e a r c h  o u t  new deve l opmen t s  i n  t h e  a r e a s  o f  

p i p e  c l e a n i n g ,  p l u g g i n g ,  and remova l  C r o s s  r e f e r e n c e s  

were u s e d  i n  t h e  a r e a  o f  n u c l e a r  w a s t e s  a s  w e l l  a s  

g e n e r a l  p i p e  l i s t i n g s .  

A l t h o u g h  t h e r e  a r e  now a number o f  i n s t a l l a t i o n s  i n  

t h i s  c o u n t r y  wh i ch  h a n d l e  n u c l e a r  m a t e r i a l s ,  n o t  many 

ha ve  been i n  s e r v i c e  a s  l o n g  a s  t h e  Rock y  F l a t s  P l a n t .  

U n d e r s t a n d a b l y ,  t h e r e  h a s  been l i t t l e  w r i t t e n  o n  t h e  

p r o b l e m  o f  abandon i n g  p i p e l i n e s  w h i c h  h a ve  t h e  p o t e n t i a l  

o f  c o n t a i n i n g  n u c l e a r  r e s i d u e .  Some i n f o r m a t i o n  was 

f o u n d  wh i ch  c o u l d  be h e l p f u l  i n  c l e a n i n g  t h e  l i n e s  b u t  

n o t h i n g  o n  p i p e  p l u g g i n g  o r  r e m o v a l .  

One v e r y  s p e c i f i c  p r o cedu re  was recommended b y  D r .  J A A y r e s  

o f  B a t t e l l e  N o r t h w e s t  ( 1  1 

1. U se  a s o l u t i o n  o f  1 8 %  p o t a s s i u m  h y d r o x i d e  and  3 %  

p o t a s s i u m  permanganate  f o r  t h r e e  h o u r s  a t  105 "  C 

( 2 2 1 "  F )  

2.  R i n s e  t h r o u g h l y  

3 .  U s e  1 0 %  s u l f a m i c  a c i d  f o r  t h r e e  h o u r s  a t  7 0 "  C 

( 1 5 8 "  F )  

4 R i n s e  t h r o u g h l y  

5-8 Repea t  s t e p s  1-4 

O r .  A y r e s  h a s  u s e d  t h i s  method t o  c l e a n  p i p e s  t h a t  h a ve  

c a r r i e d  n u c l e a r  m a t e r i a l s  A1 t h o u g h  t he  t e m p e r a t u r e s  

seem u n r e a l i s t i c  f o r  c l e a n i n g  p i p e s  s e v e r a l  h und red  

( 1 )  How t o  Employ Chemica l  C l e a n i n g  f o r  Power and P r o -  
c e s s  P i p i n g ,  C M L o u c k s ,  H e a t i n g ,  P i p i n g  and  A i r  
c o n d i t i o n i n g ,  June  1 965  

I 
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I 

I 

f e e t  l o n g ,  t h e  s o l u t i o n s  c o u l d  s t i l l  be a n  improvement 

o v e r  t h o s e  u s e d  f o r  c l e a n i n g  p i p e s  w i t h  more  t y p i c a l  

was te  p r o d u c t s .  

There  i s  ample i n f o r m a t i o n  s u g g e s t i n g  t h a t  s u l f a m i c  
a c i d  i s  b e t t e r  t h a n  h y d r o c h l o r i c .  S p e c i f i c a l l y  ( 2 )  

A .  I n h i b i t e d  s u l f a m i c  a c i d  v s .  h y d r o c h l o r i c  a c i d  

d e s c a l e r  and p o s e s  no c o r r o s i o n  p r o b l e m s  

c r i t i c a l ,  even  i f  an  e r r o r  i s  made, t h e r e  i s  

no dange r  o f  damage t o  equ ipment  

1 .  s u l f a m i c  i s  s a f e r  t o  u s e ,  a more e f f e c t i v e  

- 2. t he  s o l u t i o n  s t r e n g t h  and t e m p e r a t u r e  a r e  n o t  

B .  B a s i c  r u l e s  f o r  u s i n g  s u l f a m i c  a c i d  

1 .  keep i t  h o t  - t h e  b e s t  t empe ra t u r e  i s  a b o u t  

2. keep i t  s t r o n g  - 40  lb d r y  a c i d  d e s c a l e r / S O  g a l -  

160 "  F 

l o n s  o f  wate r .  Too much a c i d  i s  u n e c o n o m i c a l ,  

t o o  much wate r  i s  n o t  s t r o n g  enough  

a g a i n s t  t h e  p i p e  w a l l s  

3. keep i t  mov ing  - t o  keep f r e s h ,  s t r o n g  a c i d  

O the r  p e r i o d i c a l s  wh i ch  m i g h t  be h e l p f u l  a r e  

A p p l y i n g  Chemica l  C l e a n i n g  S o l v e n t s ,  C .  M L o u c k s ,  
Hea t i  ng -P i  p i  n g ,  September  1964 .  

S t e p s  f o r  Chemical  C l e a n i n g  o f  P i p i n q  S y s t e m s ,  C .  M L o u c k s ,  
H e a t i n g - P i p l n g ,  May 1964  

How t o  Choose  An A c i d i c  C l e a n e r ,  J .  D .  P a l m e r ,  Can 
them. P r o c e s s . ,  J a n u a r y  197 0 

( 2 )  I t ' s  Cheaper  t o  C l e a n  i t  I n - P l a c e ,  C T G a l l i n g e r ,  
M i l l  & F a c t o r y ,  May 1965  

I 
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I REFERENCE DRAWINGS 

The f o l l o w i n g  d r a w i n g s  f o r  l o c a t i o n  and  d a t i n g  o f  t h e  p r o -  * 
c e s s  wa s t e  c o l l e c t i o n  s y s t e m  a r e  a v a i l a b l e  i n  t h e  F a c i l i t i e s  

E n g i n e e r i n g  and  C o n s t r u c t i o n  Depa r tment .  

O r i g i n a l  P r o c e s s  Waste L i n e s *  

1 5 5 0 1 - ( U t i l i t y  D r a w i n g s )  

' 1 3 9 0 2  

25609-X08 

SK-410204-(1-5) 

New P r o c e s s  Waste L i n e s  

25052-047 

P r o c e s s  Waste C o l l e c t i o n  Tank s  

19878-1 

19878-2 a 
* The d r a w i n g s  c o n t a i n e d  i n  t h i s  s t u d y  of t h e  p r o c e s s  

w a s t e  l i n e s  h a ve  been t h r o u g h l y  c h e c k e d  and  a l t e r e d  f o r  

a c c u r a c y .  Mo s t  o f  t h e  c h a n g e s  i n c o r p o r a t e d  i n  t h e  

d r a w i n g s  a r e  f r o m  i n f o r m a t i o n  o b t a i n e d  f r om  M E .  Maas 

o f  Waste  Treatment .  The numerous  s k e t c h e s  o f  c h a n g e s  

and  r e p a i r s  i n  t h e  l i n e s  k e p t  b y  M r .  Maas  and h i s  

e x c e l l e n t  memory were a mo s t  i m p o r t a n t  r e s o u r c e  i n  

l o c a t i n g  l i n e s .  F i e l d  c h e c k s  were made whenever p o s -  
s i b l e  s u c h  a s  a t  e n t r y  p o i n t s  t o  b u i l d i n g s ,  v a l v e  p i t s ,  

e t c .  
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I NTRODUCT I ON e 
This report  sunimarizes an enviroriiiiental incident inves t iqat ion  o f  a 

rad ioact ive  l i q u i d  process wastel ine leak that occurred on Ju ly  21,  1980 

I t  includes a desc r i f t ion  o f  the inc ident,  subsequent cleanup a c t i v i t i e s  

and co s t s ,  and future p lans  f o r  the process waste l i n e  

I N C I DENT SUMMARY 

During the morning o f  Ju ly  21, 1980 two pa inters  were walking along the 

road southeast of Bu i l d i ng  774 

on the south s ide  of  the road They immediately returned to  Bu i l d i ng  7 7 4  

and informed Waste Process ing  personnel of the pos s ib le  leak The 3 inch 

l i n e  car ry ing  process waste from Bu i ld ing  774 to  the so l a r  evaporation ponds 

was immediately shut o f f .  

They observed water seeping up i n  the s o i l  

The leak  was then observed to  have stopped 

Figure 1 shows the locat ion  of the leak 

waste water flowed down ;lope through a 30 foot  cu lver t ,  along the eas t  chain 

l i n k  fence and under the fence a t  the corner 

under the unpaved access road i n to  a boggy area north  o f  Bu i l d i ng  774 These 

areas are shown i n  F igures  2 and 3 

From t h i s  po in t ,  the leak ing  process 

From there, the l i q u i d  flowed 

I '  

Based on the pumping time and f l o w  rate,  the volume o f  process J ~ S I P  l i q u i d  

that leaked onto the h i l l s i d e  was estimated to  be about 1000 ga l l on s  

of the l i q u i d  were co l lec ted  by personnel from the Environmental Ana ly s i s  

Group and subsequent ana l y s i s  showed the presence of about 2500 pCi/1 tota l  

alpha, 4000 pCi/1 g ro s s  beta, 10,000 mg/l n i t r a t e  and a pH o f  12 

Samples 

As soon a s  the s o i l  d r i ed  out, FIDLER measurements ve r i f i ed  the presence o f  

alpha contamination The FIDLER survey a l s o  ver i f ied  the d i rect ion  o f  f low 

and that the flow d i d  not go beyond the boggy area in to  North Walnut Creek 

If the leaking l i q u i d  had reached North Walnut Creek, i t  would have been 

contained i n  Pond A-3 o r  Pond A-1 a s  the A - l  bypass system was act ivated to  

d i ver t  flow in to  Pond A-1 soon a f te r  the leak was discovered ' 0  
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CLEANUP ACTIVITIES 

On Ju ly  24, 1980 the broken l i n e  was excavated and the source of  the 

leak was found t o  be a loose  flange A new gasket was i n s t a l l e d ,  the 

flange nuts were t ightened and the l i n e  passed a leak t e s t  

A s o i l  decontamination planning meeting a l s o  was held on July 2 4 ,  1980. 
I Those i n  attendance were C J Barker and R W Hawes, Environmental 

Analys i s ,  W F Bates,  Waste Management, E. Klanecky, Operational Safety,  

and G. Webber, Radiat ion  Monitor ing 

So i l  excavation with a t ractor  mounted backhoe began on the morning o f  
Ju ly  28, 1980 Radiat ion  monitors checked the s o i l  a s  it w a s  excavated 

Portable a i r  samples were used to  check the a i r  a c t i v i t y  i n  the v i c i n i t y  of  
the excavation and a t  the rece iv ing  container (box) as i t  was being f i l l e d .  

The air  concentrat ions o f  to ta l  long-l ived alpha a c t i v i t y  were <O 001 pCi/m3 

i n  the general area and 0.108 pCilrn3 near the box 

alpha concentration i n  the'general area was below the shutdown act ion  leve l  

of <O.E p~ i/m3  

The tota l  long- l ived 

CLEANUP COSTS 

The estimated cos t s  o f  the s p i l l  cleanup, as  provided by Waste Management, are 

a s  follows 

Boxes 
Transportat ion 

tabor 

ENVIRONMENTAL IMPACT 

Total 

$3,600 
2,644 

7,600 

$1 3,844 

A review of the data from permanent ambient a i r  samplers th2t are located in 

the general v i c i n i t y  o f  the s p i l l  was conducted The tota l  long- l ived alpha 

concentrations itieasured from samples co l lec ted  during the szi 11 and subsequent 

cleanup period ,-I1 -/ere normal 
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a. 

UNUSUAL OCCURRENCE REPORT 

ROCKNELL INTERNATIONAL 

ROCKY FLATS PLANT 

VALVE VAULT =7 OVERFLOW - APRIL 4 ,  1983 

UOR Number RFP 83-2--Sage 83-1 

Status  and Date I n i t i a l  5-5-83 

Inter im 5-5-83 

F ina l  

D i v i s i o n  o r  Project 

Rocky F l a t s  Plant,  Energy Systems Group 

F a c i l i t y ,  System o r  Equipment 

Process waste co l l ec t i on  t rans fer  system, Valve Vault #7, t ransport ing  

aqueous process waste from Bu i l d i ng s  881, 889 and 865 to Bu i l d i ng  374 

(see F igure  1, diagram of system). 

Date o f  Occurrence 

A p r i l  4 ,  1983 

Time o f  Occurrence 

Overflow from Valve Vault  $7 was f i r s t  observed a t  approximately 0950. 
A chronolog ica l  sequence of events i s  provided i n  Attachment 1. 

Sub.iect o f  Occurrence 

Process waste water overf lowing around manhole cover a t  Valve Vault  #7 

Apparent Cause 

Wastes were being inadvertently pumped i n t o  Valve Vault  #7 through 

e i ther  a break i n  the t rans fer  l i n e  o r  a malfunctioning check valve 

i n  the sump pump l i n e  

Alarm system ind icat ing  problem i n  Valve Vault  #7 assumed to  be inoperat ive  



allowing process waste wa te r ,  being pumped out of  upstream holding 

tanks, to  backflow through the check valve and sump pump l i ne  into  

the vault. The vault  f i l l e d  with waste water and overflowed The 

overflow drained in to  an adjacent d i tch  and t rave led  i n  an easter ly  

d i rect ion  toward South Walnut Creek and the "B Se r i e s "  ponds (see 

Figure 3) 

tained i n  Attachment 2 
Photographs o f  the vault  and fau l ty  check valve are con- 

10. Operating Conditions o f  F a c i l i t y  a t  the Time of Occurrence 

Operating condit ions o f  the f a c i l i t y  a t  the time of the occurrence 

were abnormal. 

i n  the vault )  had malfunctioned on March 10, 1983. 
the vault  revealed the presence of moisture, but  no accumulation o f  

water. 

had caused an e lect r i ca l  short.  

system on March 11, 1983 (Attachment 3) 

Valve Vault #7 was allowed to  continue t o  avo id  shut down o f  opera- 

t i on s  i n  bu i ld ings  upstream from the vault.  

The alarm (designed to  ind icate  the presence o f  water 

An inspection o f  

From past  experience, it was surmised tha t  ground water moisture 

A work order was submitted t o  repai r  the 
Normal waste t rans fer  through 

11 Immediate Evaluat ion 

The sequence o f  events provided i n  Attachment 1 ind icate  that several 

factors  contributed to  the overflow occurrence. 

are s i t ed  below 

The contr ibutory factors 

On March 10, 1983, the alarm system i n  Valve Vault 7 mal- 

functioned 

On March 11, 1983, a work order was submitted to  repa i r  the 

alarm. 

the occurrence 

On March 28, 1983, alarms i n  Valve Vaults  rll, 3 ,  4 ,  5 and 6 act i -  

vated They were inspected, and no evidence of water buildup 

was found Valve Vault  ( V V )  #7 was n o t  inspected for  two 

rea sons 

The repa i r  had not been i n i t i a t ed  a t  the time o f  

-L- 



1 )  Access to  the vault  cannot be accomplished u n t i l  

Secur i ty  opens the gate 

ava i l ab le  t o  open the gate when two requests  fo r  access 

were made No further attempts were made to  ga in  

access to V V  ;7 for  a v i sua l  inspection In retro-  

spect,  operat ing personnel surmise that the check valve 

had ac tua l l y  fa i led  before March 28, and V V  $7 was 

p a r t i a l l y  f i l l e d  with water before the overf low was 

observed on Apr i l  4 

No one from Secur i ty  was 

2)  The prev ious  inspection indicated a f a u l t y  alarm 

rather  than water i n  the vault  Fa l se  alarms occur 

and are  a continuing problem because o f  i n t ru s i on  

of ground water through leaky conduits.  

. On Ap r i l  4 ,  t ransfer  o f  waste water through the system was 

i n i t i a t ed  The water entered the vault  through the broken 

check,valve, f i l l e d  the vau l t  and overflowed t o  the adjacent 

environment. 

The occurrence caused a temporary suspension o f  aqueous waste transfer 

through VV nY7 However, the cause o f  the occurrence was establ i shed 

and remedied before operat ions i n  the upstream f a c i l i t i e s  (Bu i ld ings  

881, 889 and 865) were affected. Transfer through the system was per- 

mitted before e l ec t r i ca l  r epa i r s  were completed, provided an operator 

remained a t  the p i t  t o  provide v i sua l  inspection f o r  l eak s  dur ing 

the transfer.  Environmental samples have been taken f o r  a na l y s i s .  

Evaluat ion o f  the r e s u l t s  is complete. 

12 Immediate Act ion Taken and Resu l ts  

The fol lowing act ions  were taken 

The t ransfer  o f  l i q u i d  waste from hold ing  tanks a t  

Bu i l d i ng  881 was discontinued a f te r  personnel ve r i f i ed  

that waste water was flowing out of V V  nY7 

-3- 



Temporary d ikes  were constructed to contain the overf low 

Drainage from the area was diverted from Pond B-4 to  

B-1, and samples were taken f o r  ana l y s i s  from the v au l t  

and from areas o f  environmental concern 

. Water was pumped out o f  V V  $7 and out o f  the containment 

d ikes  into a tanker truck f o r  t rans fer  to Waste Process ing  

. After emptying, the vault  was cleaned and inspected. 

. Inspection i den t i f i ed  a fau l ty  check valve as  the primary 

cause of the occurrence 

The check valve was repaired, and the system was leak-checked 

by pumping waste through the system. No leaks  occurred. 

. The sump pump was replaced, and repa i r  of the e l e c t r i c a l  

system was i n i t i a ted .  Repairs  were completed on Ap r i l  12,  
1983. 

Arrangements were made to  t rans fer  waste through the system 

us ing  an operator stat ioned a t  thd'pit t o  check for  leaks  

Constant v i s ua l  check during t r an s fe r  was required until the 

e lect r i ca l  r epa i r s  were completed and the system f u l l y  opera- 

t i onal . 

. A new type of check valve has been ordered f o r  a l l  the 

valve vau l t s  i n  the t rans fer  system When the new check 

va lves  a r r i v e ,  a l l  check valves i n  t h i s  t rans fer  system 

w i  11 be rep1 aced 

See #15 
No I-i 13 I s  fu r ther  Evaluat ion Required? Yes /XI 

The primary cause o f  the occurrence was corrected by replac ing  the 

check valve and making e lect r i ca l  repa i r s  Future problems may be 

a l l e v i a ted  by i n s t a l l i n g  a better qua l i t y  check valve However, 

-4 - 



the secondary causes of t h i s  occurrence \ J i l t  s t i l l  e x i s t .  Spec i f i -  

c a l l y ,  the unresolved problenis are 

. False alarms occur regu la r l y  due t o  hueid l ty  from ground 

water i n t rus ion  through leaky conduits. Human nature tends 

t o  ignore alarms that  often "cry wolf "  when no wolf i s  there 

Repair o f  a f a u l t y  alarm should be given h igh  p r i o r i t y .  

work order spec i f ied  that  the "date needed" was the same date 

that the order was submitted Three weeks l a t e r ,  the work had 

st i l l  not been i n i t i a t ed  The system does not  appear to  be 

function1 ng as intended 

The 

. The locat ion  o f  VV #7 ,  beneath the secur i ty  fence, requi res  

coordinat ion with Secur i ty  to  ga i n  access to  the vault .  The 

I ind iv idual  with the key may not  be ava i lab le  when entry i s  needed. 

These problems should be addressed by management t o  avo id  a s im i l a r  

occurrence i n  the future  (E. R Young, W D. Cross land,  E. Vejvoda 7-5-83) 

14. F ina l  Evaluat ion and Lessons Learned 

Th i s  sect ion  w i l l  be completed i n  the f ina l  report .  

-5- 



regard ing  the nature o f  the vault  and whom to no t i f y  i n  the event 

o f  a n  eiiierqency had been posted at  the v, ju l t ,  the r-csporise ti*ne 

would have been reduced, I t  i s  recoiiiniended that the followirlg 

infor-riiation be posted a t  each vault  (E. Vejvoda) 

Valve vault number and type 

(1 e., V V  #7, Process Waste L ine)  

Responsible Organizat ion 

Emergency telephone number 

Add1 t iona l  recommendations not d i r ec t l y  associated with the 

occurrence (R. E. Yoder) 

The presence of o i l  i n  the overflow was v i s u a l l y  

detected. Disposal  o f  o i l  to the process dra in  i s  
*prohibited s ince i t  interferes with the waste treat- 

ment process. Generators should be reminded that 

compliance with HS&E 21 01, sect ions  3.3 and 4 are 

mandatory . 

New construct ion  on the p lant  s i t e  has occurred 

map of the storm sewer system should be reviewed and updated 

a s  deemed necessary. 

The current 

Environmental Impact Evaluat ion - The environmental impact was 

neg l i g i b l e  I n  addit ion  to  the immediate act ions  c i t ed  i n  Sect ion 

12, Environmental Control retained snow m e l t  water i n  the d i tch  for  

several  days and l a t e r  transferred t h i s  water to  process waste 

storage. Gravel from the d i t ch  was excavated and removed to a 

spec ia l  storage area f o r  dry ing.  Th is  material w i l l  be analyzed 

for n i t r a t e s ,  o i l  and r ad ioac t i v i t y  before f ina l  d i s po s i t i o n  

F ina l  analyses  o f  water samples from Pond B - l  and Pond 6-4 one week 

after  the indicent indicated no abnormal concentration of  o i l ,  

n i t r a te ,  pH o r  r ad i oac t i v i t y  

-7- 



Evaluat ion  o f  Data f o r  Pond B - 5  - T h e  on l y  pond that will be 

discharged to off s i t e  water's ind icated the absence o f  any material  

froiii the leak Furttiet-mot P ,  the \later w e t 4  ilv D U E  arid CDH 

Radiat ion  Guides f o r  d r s c h a r g e  to uncontt-ol led areas  

16 Prograitiniatic Impact 

None 

17. Impact Codes and Staneards 

None 

-a- 



18 SJmi 1 a r  Unusua 1 Occurrence Report Numbers -- - _- ---__ - 

None 

1 9 S i gna tures 

,r,~ c., 1 Date +’ 2 2 Lpy 
John A. Hayden, Chairman Inves t i gat ing  Committee 

Date 9-  2 !I-- 7 7 
Donald M. Anderson, Inves t i gat ing  Commi ttee 

W i l l i f l  :. Bennett&estigating Committee 
Date 

Date 

Date 4 
I 

C. A I  Noble, I n ve s t i ga t i ng  Committee, 
Trained I nve s t i ga to r  

Date 4 /2 G/&’ 
Garvin *T. Hewitt,  L ine  Superv i sor ,  L i qu id  Waste Process ing 

4 ,  / 

Date 4-2 d 13 

a 

E. Vejvoda,”Director, Plutonium Operations 

c 

Date 3 -f--.k -7 
E Area Representatlve 
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ATTACHMENT NO 1 

A l l  times l i s t e d  are approximate 

8 30 J. D Morr ison began pumping operatlons to t ransfer  l i q u i d  waste 

from Bu i l d i ng  881 to Bu i ld ing  374 A t  approximately the same time, 

SEQUENCE OF E V E N T S  

LEADING UP TO OCCURRCNCE 

March 10, 19G3 - Alarm i n  VaTve Vault ( V V )  = 7  activated An inspection 

o f  the vault revealed the presence o f  moisture but no 

accumulation of water. The alarm remained i n  the 

accivated state  even though no water was present 

(could not re se t  alarm) 

March 11, 1983 - A work order was submitted to  repa i r  the system. Transfer 

through VV  #7 was allowed to  continue to  avoid shutdown 

o f  operations i n  bu i l d i ng s  upstream o f  the vault.  

March 28, 1983 - Alarms i n  V V ' s  1 ,  3, 4 ,  5 and 6 activated. VV #7 was 

s t i l l  i n  the act ivated alarm s ta te  s ince the March 10 
occurrence. The alarm i n  VV #2 d i d  not act ivate.  

March 29, 1983 - VV's 1, 2, 3, 4 ,  5 and 6 were inspected. Moisture was 

(Midnight S h i f t )  present, but no accumulation o f  water 

reset  t o  the nonactivated state.  VV #7 could not be 

inspected because it was under the secur i ty  fence. 

A l l  alarms were 

Ap r i l  2, 1983 - A second attempt to  ga i n  access to  VV  n"7 was unsuccessful. 

SEQUENCE OF EVENTS DURING AND AFTER DISCOVERY OF OCCURRENCE - a s  obtained 

through inverviews with the fo l lowing  i nd i v i dua l s  

J Suthern - S&W 

J. D Tadol in i  - Plant  Protect ion  

L. P Fe r r i s ,  I11  - Sh i f t  Superintendent 

J. L DiRocchi - L iqu id  Waste Operations 

J D Morr ison - L iqu id  Waste Operations 



09 57 

10 00 

10.05 

1O:lO 

10.30 

10 50 

10 55 

J. Suthern, SAW, drove h i s  

to c lear  snow After  c m p  

I l l -  Suthern drove onto Sdge 

noticed a r i s i n g  strealii o f  

Portal f"l Guard Shack io rl 

duty. 

snow plow into  the Bu i l d i ng  776 area 

et ing the snow reirioval assigniiient, 

Avenue While d r i v ing  on Sage, he 

water from V V  $7 He proceeded to 

port  the s i ght ing  to the guard on 

The guard on duty,  Patrolman Paul Beights, radioed Captain 

Tadol i n i  . 

Captain Tadol in i  ca l l ed  Dispatch to not i f y  U t i l i t i e s .  

The Shift Superintendent heard radio transmiss ions concerning 

the incident but d i d  not  respond, because there i s  a U t i l i t i e s  

steam p i t  a t  the approximate locat ion o f  VV #7 

U t i l i t i e s  foreman determined the problem was i n  a t rans fer  p l t  

and not a U t i l i t i e s  problem. Captain Tadolini requested Sh i f t  

Superintendemt as s i s tance  

P lant  Protect ion  no t i f i ed  R. E Brady, L iqu id  Waste Process ing  

Foreman, Bu i l d i ng  374 Brady, i n  turn,  no t i f i ed  J. 0 Morr i son,  

Waste Tank Operator, that there was a problem with VV #7. 
After checking the vau l t  problem, Morrison returned to  Bu i l d i ng  881 

to  shut down the pumping operation and ca l led  f o r  access t o  the 

vau l t  area. 

Morr ison entered the valve vault  area. 

a r r i ved  on the scene 

The S h i f t  Superintendent 

C I l l s l e y . (  Environmental) a r r i ved  a t  scene 

S&W employee, Suthern, daiiiined the d i tch  east  of the guard shack 

a t  Porta l  #1 I l l s l e y  noticed drainage was running across  

the o l d  750 park ing  l o t ,  through the Bu i ld ing  991 normal 

run-off drainage Another dam was made j u s t  west o f  Guard 

Shack 762 to  stop the l i q u i d ' s  flow from enter ing  the 

drainage d i t c h  



11 00 

11 05 

2.00 

2 30 

5.30 

A water sample was taken froin V V  $7. 

Sample was taken froin storm drain near Bu i l d i ng  995 

Pond B-4 was sampled 

Pumping of l i q u i d  from V V  #7 into tanker truck began. 

South Walnut Creek was diverted into Pond B-1. 

The second se r i e s  o f  samples was taken from the fol lowing locat ions  

1 

2 

3. Pond B-1 

4. Pond 8-4 

D i tch  above dam on Sage 

Storm dra in  near Bu i ld ing  995 



PHOTOGRAPHIC L E G E N D  

PhotosraDh No 

1 

7 

8 

9 

10 

External view of Valve Vault  =7 ( V V  2 7 )  showing the 
l ocat ion  of the vau l t  beneath the secur i ty  fence 
Access t o  the vault  can be gained only a f te r  Security 
personnel open the overhead gate 

Internal  view of VV #7 showing vault  a f te r  water was 
pumped out and the vau l t  cleaned 

Main e lect r i ca l  box which was inundated The ent i re  
e lect r i ca l  system had t o  be replaced. 

The upper alarm system i s  desiqned tn act ivate  when 
seepage water co l l ec t s  i n s i de  the poly bot t le  through 
the small conduits (normally in s ide  the bot t le )  

Shows the incoming h i gh  leve l  l i n e  (open) and low-level 
l i n e  (closed). Seepage i s  co l lected from outer pipe 

Water entered the sump through the sump pump l i n e  
locat ion  o f  the f au l t y  check valve i s  shown to  the r i g h t  
and ibove the gauge. 
beneath the sump pump. 

The 

The lower alarm system i s  located 

The upper view of the sump pump l i n e  shows the sump l i n e  
connecting with the high-level l i n e  

The check valve housing was removed t o  examine the check 
valve 

The i n t e r i o r  view of the check valve housinq shows one 
f l a p  on the check valve i s  miss ing.  

Th i s  photo shows the check valve a f te r  removal from the 
housing. 
o f  the center screw 
can be seen j u s t  above the metal trough 

The miss ing  f l ap  would be located t o  the r i g h t  
The cleavage edge of the rubber 
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TABLE I 

The following buildings at Rocky Flats arc currently known or suspected 
to be radioactively or  chemically mfiltrated. 
soil under each building is shilarly infiltrated. 

I t  is assumed that the 

**Estimated Degree 
Radioactive Cht3lUCal 

V P e  Of 
Radioactive 

Building I n f i l t r a t i o n  Infil tration Infiltration 

122 
123 
125 
331 
334 
439 
440 
441 
442 
444 
447 
559 
663 
701 
707 
770 
771 
774 
776 
777 
778 
779 
865 
881 
883 
884 
8 86 
889 
991 

Pu 
Al 
Rl 
Eu 
Eu 
w 
w 
Du 
w 
cu 
Du 
Pu 
Pu 
Fu 
Al 
Pu 
Rl 
F+l 
Fu 
Pu 
Pu 
Pu 
w 
Eu 
Eu 
Eu 
Pu 
Eu 
Pu 

Trace 
Low 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
LQW rr 

Low 
hi 
Werate  
Trace 
LOW 
LOW 
h W  
High 
hbderat e 
High 
Werate  
LOW 
LOW 
LQW 
Ixncr 
LQW 
Trace 
Trace 
bi 
Trace 

Trace 
Werate 
Trace 

bbderate 
Trace 
bbderate 
LQW 
High 
Trace 
Trace 
Trace 
L€Af 
High 
Moderate 
LQW 
Low 
Low 
Moderate 
LOW 
High 
Trace 

Trace 
Moderate 

I o f  radioactive mfiltration refers only to major radioactive material 
involved. Other radioactive elements are 3 l S O  involved but to lesser extent. 

+*Degree o f  i i l f i1 trat ion refers t o  relativc cost of cleanup. 
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TABLE I1 

Major Incidcnts in the Area o f  Buildings 770,  7 7 1 ,  ard 774 (See bkp 1) 

mote: Pipeline leaks,  e t c . ,  are d i s a s s e d  separately.) 

Pr ior  t o  1956, the process waste holding tank located north of Building 771 

overflowed on several occasions with numr impact. 

1956 - ktober:  Process waste tanks milding  774) overflowed, minor 

emiromentat i n f i l t r a t i o n  . 
1957 August: Leaking process waste tanks (Wtildhg 774) minor 

environmental i n f i l t r a t i o n  cleaned up. 
" 

September: Building 771 fire - sane environmental infiltraticm, 
particularly north and near the hatch on the southwest corner of 
the building. Actual levels  unknown, soi l  and vegetation samples 
inconclusive. 

1958 April: Soil i n f i l t r a t i o n  noted at  laundry out fa l l  (Building 773),  
17,400 dpm/g. 

1963 January: Liquid containing plutoruun spi l l ed  outside Buildrng 774 
entrance. bfaterial cleaned up. 

1964 January: Coveralls containing plutonim found on west dock of 
Levels to 100,000 dpm/100 an2 found on dock and Building 771. 

i n  locker roan. Cleaned up uncdiate ly .  

193s blay' 

statiorl tank overflow t o  Wlilding 773 outfall. 
o f  radioactive and chcmical  m t c r r a l s .  

Sewer line break a t  Building 771 resulted i n  sewage lift 

Low concentration 

- I ) -  



1970 

1971 

1972 

1973 

b y :  

imately 100,000 d&g. 

and 149 drums o f  s o i l  removed for o f f - s i t e  disposal. 

canpleted August 30,  1971.) 

Soil  samples collected from Building 773 o u t f a l l ;  approx- 

Plurnbrng mdrficd a September 1970 
(Removal 

Scrap dxum leakage (June and July) resulted in recorded 1c;rels 
to 300,000 w 1 0 0  on' on about 2,500 square feet of asphalt 
north o f  Building 771, Asphalt removed for o f f - s i t e  disposal. 
In September, construction excavation between Buildings 771 
and 774 exposed tunncl which contains process waste line and 
which at one time was used as an exhaust ventilation duct for 
Building 774, The exposed cracks in the tunnel were sealed. 

Fight dnrms of soil [appmxbtely  24 dpn/g) were removed f o r  
o f f - s i t e  disposal i n  January, 1972. 

4 

September: wlilding 774 dock - UnEnOwn sacl~ce resulted in es- 

timated levels to  200,000 dPm/100 an' , 

soil  removed for off-site disposal. 
Thirty-suc dnnns o f  

March: Approximately SO0 gallons o f  plutoruum waste (approx- 
imately 350,000 dprJl i ter)  inadvertently released from 
Jhi ldmg 774. Pond samples s h a d  only slight maease in 
activity.  Started ~ ~ ~ i n g  soil a r d  Building 774 waste 

tanks f o r  insta l lat ion of new inspectable processing t a n k ,  

August: 

appmximately 500 square feet outside Building 770. 

began irrpnediately, s o i l  and asphalt r a v e d  for  o f f - s i t e  
d isposa l .  

A punctured scrap box and drum resulted i n  up to 
200,000 dPlJlO0 033' on approximately 3,600 "4"'y eet inside and x 

Cleanup 

There were no incidents iduch were considered t o  have rcsulted 
in environmental infiltration. 

- 10 - 
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This map gives an arbitrary rndication o f  posslble affectcd a r e a  

as a result of aperational incidents and accidents i n  the Buildings 770-771- 
774 area. As indicated, low levcl nitrate and radioactive infiltration is 
expected. Soil samples of the area justie this lorr-level assumption, w i t h  

plutonium values ranging f r o m  detectable  to 64.9 dprn/g. 

It Polst also be emphasized that the variables inherent in soil  
s a q l i n g  (Le., particle size, type of soil, physical location, vegetation 
a v e r ,  etc.) and the state-of-the-art do - not permit wholesale drawing of 
conclusions as to levels, accurate isoarrie contours, etc. 
o f  the technology that a Wgh" sample could be detected irrppediately adja- 
cent to an undetectable one and vice versa. hhere such contours have been 
derived, by one means or another, they w i l l  be hcorporated into this report 

It is the nature 

for reference. Wherever possible, however, actual sample results should be 
the only judgment criterion and will be so presented herein. ' @ 

- 12 - 
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( Fbp 2 (Buildings 701, 776-777,  778 ,  and 779) 

In June 1964, an explosion m t h m  a glovcbox i n  Building 776 
resulted in extensive release o f  plutonium to the interior and sane to  
t h e  ex ter ior ,  primarily north o f  that  building.  

A fire on May 11, 1969, released plutonium t o  all o f  Building 776- 
777 and a- of Ruildings 771, 778, and 779. 
involved, hawever, remained essent ia l ly  intact and very l i t t l e  environmental 
in f ia t ra t ion  can be attr ibuted t o  the actual f i r e .  Subsequent extinguishing 
efforts, and cleanup did, however, provide some contribution (Map 2A) . 

The integrity o f  the buildings 

These tm incidents are primarily responsible for  soil infiltration 
i n  this a m .  'Ihe majority of the affected soil has e i ther  been removed or 
mered uith asphalt. As examples, in Se~tember~ l969 ,  approximately 320 tons 
of soi l  and asphalt Ccontaining an estimated 14 mg, PU) were removed from the 
west s ide  of Building 776, An asphalt-covered area of about 10,000 square feet, 
north of h i l d i n g  776-777, has levels of radioactivity of about 700 dpn/g. 
When this area was sumeyed, no particular 'hot spots" were found but the 
material was sanewhat deep in places, particularly around a drain i n  the 
Qdc area. -4 French drain north of Building 776 may have contributed t o  
sane plutonium inf i l t ra t ion  below the surface although no surface expression 
has been notcd. 
i n  October 1971, north of the BuiZding 776 canpressor shed direc t ly  under 
the gravel and the s o i l  was subsequently removed for  disposal. 

m 

Radioactive Levels o f  up t o  80,000 dpn/100 an2 were noted 

More recent lncrdents,  such as process waste badrrng up into a 
stool and sink i n  Buildmg 701 (June 1972) have also contributed some degree 
o f  i n f i l t r a t i o n  t o  t h e  area i n  the v ic in i ty  o f  t h a t  stmcture. 
has been some minor sp i l lage  of carbon tetrachloride utto the s o i l  at the 
storage tank near the southwest comer o f  Building 701. 

Also there 

No significant 

environmental conscquences are expected from t h i s  spillage. a 

- 14 - 
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, Building 779 was ercctcd ovcr the slte o f  one o f  the original 
solar evaporation ponds. hrmg excavation (September 1962) levels of 
radioactivity rangrng from 11 to 75 dp/g were noted, and later ,  pools 
of water rn these excavations had levels to 150 dpm/l. 

material involved was m s t l y  uranium. 
The radioactive 

Kith the exception o f  the recent tritium rncident and minor 
involvement in the 1969 f i r e ,  only one other major incident of environ- 
mental significance has been doanacnted i n  Building 779, 
an improperly opened waste d m  resulted i n  radioactive material spread 
to the first f loor,  utilit) .  roan, dock and adjacent grounds, and wallways 
east and south o f  the building, mostly by personnel tracking. Levels up 

to 50,000 dpn/lOO an2 were recorded, and a number of drums of s o i l  were 

subsequently removed for o f f - s i te  disposal. 

In June of 1969, 

w 

Tlars the entire Buildings 776-777, 778, and 779 areas @zluding 
substructures) must be considered at least  partially infi l trated with radio- 
active materials primarily on the north side o f  the complex, the west side 
of Wlilding 776, between Wlildings 777 and 779, and the courtyard between 
Wlildings 776-777 and 778. 

Some chemical infiltration, notably nitrates , chranate, and 

particularly in and near Building 776, possible organics (arb)  , is to be 
expected, particularly beneath and north o f  the buildings. 



0 
0 

cz 
La, 
c! z 
I 

_- 

I 

, 

MAP 2. 



t- 
1 

ROOF AND OUTSIDE AREAS 

707  

1 

kri33 

L I... 

U a  

os 
o4 
o3 

6 to IO cpm 

t o  1o5cprn 

to 104cpm 

EXTERIOR AREAS OF 77G -777 A N D  778 
AFFECTED IN AFTERMATH OF MAY, 69 
FIRE 

I 

: 

MAP 2A 

I 



I 

Map 3 (Ekiildings 559 and 707) 
, -a 

The Service Laboratory Facility, Building 559, began opcration 

Original process waste pipelmes under t h c  building were in b l a r c h  1968. 
d e  of Fy~s glass to combat a persistent corrosion problem. Operations 
and natural settling of the building have resulted in several breaks in 
this glass line, which are discussed in conjunction with Map 14. 

Building 707, the newest production complex, has created rn kncm 
ernrironmental infiltration. Before construction, however, a section of  the 
original process waste line (see Map 14) was removed ami soate residual ma- 

terial might be in  residence. A sampling wel l  (see Map 20) located near 
the pmcess waste holding tank (between Buildings 707 and 7SO) has produced 
slightly elevated nitrate levels, but this  could be due to a Mrmber o f  
factors. ?&I radioactivity has been detected inrthese samples, therefore, 
no leak or infiltration is assumed. i. 
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Map 6 (Burldiiigs 439, 440, and 444-447) 

Dcpleted and enriched uranium and beryllium arc the p r m c i p l  

materials o f  concern to this area. 

- 

Iir 1953, high w i n d s  blew the l ids  o f f  waste drums and uranim 
wds released to the do&, driveway, and surrounding grounds. Direct a u n t  
as high as 7,500 dpm/100 unf and smears as high as 350 dpm were reported. 
The docks and sidewalks were cleaned up and the cirivewxy areas seal-coated. 
A bmken process baste line CJUne 1966) north of the building resulted in 
some possible inf i l t rat ion as did leaking storage drums sarth of the build- 
ing. An open ingot storage area east of Building 444 and a metal storage 
area south of the building have undoubtedly resulted in low-level i n f i l -  
tration of the soil, as has a uranium machine tool storage area west of 
the  building. Y 

In May 1960, a vaaxum collector fire in Building 447 resulted 

I n  December 1962, a uranirnq/beryllium release from Building 444 (due 
i n  approximately 44 pCi depleted uranim deposited on the roof of the build- 
fry. 

to use o f  an unfiltered hood) was noted. 

Thts, these areas immediately adjacent to Buildings 439, 440, 
and 444-447, as weLl  as the storage areas noted on Map 6, nust be consid- 
ered radioactively infiltrated to sane degree as should the footings and 

foundations o f  these builciings. 

P 

Chenically, no specific incidents have been noted, but routlnc 
generation o f  zutrates and chromates wuld indicate at least the possibility 
of these materials being present i n  so i l  under and around thcse buildings. 
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bhp 7 (1;uildings 122,  123, 331, 3 3 4 ,  441, 4 4 2 ,  4 4 3 ,  5 5 1 ,  and 554) 
( 

Euildmg 122 @kiical. Facil i ty) ,  wlth its extrenely low lcvel 

waste-liquid generation, operated with a 55-gallon drum as a waste tank. 

Rusting o f  t h i s  drum and subscquent,leakage resulted in some low-level 

m f i l t r a t i o n  of soil under the building and the removal o f  a section o f  
the floor inside (southeast corner) the building. Significant inf i l t rat ion 
is not suspccted and has not been detected i n  areas around the building. 

Building 123 (Health Physics Laboratories) generates low-level 
radioactive liquid taste as well as chemical wastes. ?htm or suspccted 

undergrolnd iaste-line leakage has contributed sane material t o  the soil 
beneath the building. Leakage, bwwer, also appears to be - into the lines 
due t o  high hydrostatic pressure, thus minimizing the potential. 

- 
Building 441 was originally a laboratory handling small quan- @ tities o f  radioactive material as ne11 as quantities o f  various cheaicals. 

Thus, the soil and piping beneath the builciing mst be considered suspect 
i n  regard to both chenical and radioactive infi l tration.  

The W r y ,  Building 442, is a lso  potentially affected by both 
ztadioactive and &anical materials, notably depleted uranium and beryllium, 
and I.JI 1964 the Laundry \\as inf i l t rated by enriched uranium, impregnated 
i n  clothes from Building 883. The s o i l  in the v i c h t y  o f  this buildmg 

has also  becn affected by instances of radioactivity release. 
in December 1963, rag-cleanmg barrels stored near the building either 
leaked or spilled. 
side of t h e  buildmg. 
end o f  Building 551. 

concentrations in that area to a low level. 

For example, 

The liquid drained east i c t o  die ditch on the northwest 
Radioactivity \\as detected as far east as the east 

Cleanrng ef forts  ami subsequent runoff h s  reduced 

Building 443, the S t e m  Boiler Plant, has had no known radio- 
active material involvement. Routinc operations do involve cllenicals , 

- 28 - 
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p a r t i c u l a r l y  sulfuric acid and sodium hydroxide 

notc occurred when a quantity o f  s u l f u r i c  ac id was spilled to the environs 
o f  the building. 

for  Building 444 parking. This s o i l  i n  the area would undoubtedly be 

smcwhat a c i d i c ,  but no adverse effect on the environment has been noted. 

The only incident of 

The acid drarned eastward [on the south s ide  o f  
< Building 442) to a trap dug in the  center  o f  the l o t  which i s  now used 

I 

A portion o f  Building 331, the Plant Garage, was at one t h e  
used for a spec ia l  R&D e f f o r t  involving depleted and enriched uranium. 
No inc idents  or releases \(rere noted during this  operation and no cmriron- 
mcntal residue is expected. nte to the repair and storage o f  vehicles 
there  is p o s s i b i l i t y  of organics such as o i l  and gasoline in the s o i l  
beneath t h e  building. 

Building 334, the main Mintenance Shop, bas also used for special 
h e  thorium has also work involving the shearing of sane depleted uranium. 

been handled in Building 334, again, w i t h  no laawn incident. No emiron- 
mental encroachment of any material has been detected o r  is cxpected as a 
r e s u l t  o f  operations i n  this building. 

The h'arehouse, milding 551, and adjacent grounds, have been 
areas of concern several times. For example, detectable uranium \GXS dis- 
covered on the Warehouse f l o o r  i n  April  1953. U r m n  chips and turnings 
werc discovered in an allanirnrm scrap p i l e  near the Warehouse i n  1963 and 
again i n  1964. In  July 1963 
and again i n  1970,  Rocky Flats received equipent  and drums from off site 
wluch contained urarzlum above the Rocb Flats acceptable level. 
the  entire sh ip lent  of 5s-gallon d m  Itas returned t o  that vendor. 
arid other  rmnoi- rncidents lead to at least suspect areas under and around 
Buildings 551 and 554 (vhere the "hot" drums were received). 
storage area east of Building SSt  is suspect for the same reason. 

These were removed and the grounds cleaned. 

I n  1970 
These 

, A small drum 

- 29 - 



There bave been some nunor leaks and spllls from drums and storage 

contarncrs m the non-radrmctive chenucal storagc area east of Building SSi. 
While a small area nught have been affected, quantities involved have been 

so small that no impact has been noted nor expected. 
marily to store d m  quantities of acids, oils, soaps, and solvents. 

This area is used p r i -  

- 30 - 
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k p  8 (Duildurgs 865, 853, 886, and 889) 

We to the nature of operations in thesc buildings, soil m f i l -  

tratron is  expected to some degree under and possibly around these buildings. 
Spills involving manim m Building 886 have occurrcd, m t h  an inlicrent 
possibility of substructure i n f i l t r a t i o n .  
donrmented i n  the other buildings (With the exception of a January 1969 
incident wherein the roofing was blmm off  Building 889 with n9 environ- 
rlhental effect). At one the, however, some equipment f r o m  a uranium lab- 
oratory was stored outside @st east) o f  Build- 883 and west o f  

Wrilding 889. Present practice includes tanporary storage of cquipent 
from uranium areas on a pad mrth o f  Building 889 prior to  processiry. 
Therefore, these d d  also be areas of interest, although no incident 
or infiltration has been mted. 

No specific incidcnts have been 

I 

- 32 - 
n r r t - . .  . 



d 

U 
0 
w 
(3 
U 

f 

L 

_*- 

2 
oos'oz-3 
7 7  

0 
0 

3 > 
0- 

. 
W 
c3 
a 'ii E 
I- 

00S'Lt-3 

oos'oz-3 

hlAP 8 



Map 9 (Ruildiq 8811 

Building 881, originally a production building, w a s  part ia l ly  

converted to a general support building in  1964 Although few rncidcnts 
involvrng the building have been documented, it represents an area o f  
i n t e r e s t ,  primarily due to thc age of the strucmre (one of the origindl 
plant buildings), 
[laboratory area October 1961 and 1968) incidents have been noted i n  the 

I building and uaste lines have been broken with resultant probable infil- 
tration.  
the -ling 

Both uranium Ceast dock February 1960) and plutonium 

h u  k v c b  of plutonim have been detected i n  the air tunnel and 

northeast of the building. 

In addition to burial sites Csee map] , sane exter ior  areas near 
Building 881 have been involved with radioactive mterial. An area of  
several hmireii square feet northwest o f  the buSding was involved i n  
1958 when a concrete s lab ,  renmreci frem the east side of Building 776, 
was deposited there. The slab was broken up and reMlved and the area 
cleaned. 

primarily to the northeast of the building. 
Conversion activities a l s o  resulted i n  saw possible i n f i l t r a t i o n ,  

In b y  1973, o i l  [#6 fuel  o i l )  fnn an undetermined 50urce was 
discovered on the h i l l s i d e  below kildng 881. 
the spread of the o i l  into iirm Creek or any holding pond. 
on the Building 881 fuel tank and lines (the only known possible sources) 
did not show any leakage, but to  date the o i l  continues to emerge through 
the Wlilding 851 footings drain. A concrete skimmer dam has been b u i l t  
to  trap the oil, which drains m extremely small quantities.  
soaked straw wiuch was used to trap the material, as well as most of the 
s o i l  involved, has been removed. 

Prompt action prevented 
Leak tests 

The oil- 
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bhp 10 (Buildings 991 and 995) 

Building 991 and the associated storage vaults (tunnels 996, 

997, 998, and 999) are also original plant structures and tbus under 
suspicion due to age. 

tomum, as w e l l  as uranium and beryllium, have becn noted i n  Ehilding 991, 

and extensive research activities have undoubtedly spread some trace con- 
centrations of materials i n  the vic ini ty  o f  the building. 

Incidents involving very small quantities o f  plu- 

Although radioactive materials have been continuously s t o d  i n  
the &lt areas, routine surveys have udicated that w i t h  the possible 
exception o f  996, which night be slightly uranium infiltrated, the vaults 
have renamed remarkably Any envimrrmental leakage has been in 
rather than cut as determined by salt infiltration into the tunnel areas. 

c 

Building 995, the Scwage Treatment F a c i l i q ,  has historically 
been the rec ipient  of e€€ects from incidents in othcr areas of the plant. 
For example, the overflow incident i n  Building 701 (June 1972) contributed 
clevated levels cf radioactive material (plutonium) t o  the Building 995 
effluent and drying beds. 
channel a l l  wastes through Building 995. The increased load thus generated 
lead to increasing radioactivity levels in smage sludges w h c h  are shipped 
off site for disposal. Surge overflows and incidents i n v o l v q  spil lage o f  
the dried o r  drying sludge have created an area of concern which extends 
f r o m  the o u t l e t  of the South Vialnut Creek diversion culvert  to  and through 
the B-series holding ponds, and surrounding the treabnent area including 
both sides o f  the permeter  road east of Building 995. 

In 1972, plumbing changes were initiated to 
/ 

The original  process waste out fa l l  (fran Buildlng 774) was located 
j u s t  west o f  the Builchng 995 outfal l .  The l i n e  was  later rerouted to drs- 

charge further upstream. I n  1972 ,  the l i n e  was routed through Building 990 
and t h e n ,  through the samtary sewer lines, into Eurlding 995. 
doned lme i s  s t i l l  in place. 
the  abandoned l i n e  3rc noted on hhp 10 as areas o f  interest  

The aban- 
The area o f  the original  outfall as well as 



-- 

bfap 1OA details soil sample results from a rcccnt survcy i n  the 

These results are only illustrative, as actual ncinity o f  Buildrng 995. 

levels vary with flow rates through the creek bed. 

The B-series holdrng ponds are located in this area. 
sample results fran a l l  holding ponds taken in 1971 by the Radiobiology 
Department of Colorado State University (CSU), arc detailed m Nap 10B. 
The values given are questionablc due to the analytical tedrnique employed. 
Values shown may be high due to the presence of isotopic uranim or low 
due to inadequate sampling tedmique. 

Sediment 

Regardless of the accuracy o f  the values sham i n  Mi~p 10B, the 
B-series ponds nust be considered an area of concern regarding both didcal 
and radioactive infiltration. Studies have shwn that these ponds have 

performed what they were designed to do, pxpvide residence time and holding 
capaciv to allow materials to settle out, aid in so doing have became 
infiltrated w i t h  those materials. It should be noted that the concentra- 
tions decrease throughmt the systan, which is further indication of the 
effectiveness of the ponds. 

(. 
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Map 14 (Process Waste Lmes) 

Map 14 details the process waste system a t  Rocky Flats,  tankage, 

and possible major materials present m those tanks. 

In an effort  to reduce mrrosion, original process waste lines 
had a saran-lined inner pipe enclosed in a protective clay t i le  pipe. This 
saran lining was very susceptible to leakage. Leaks were noted in 1952 and 
by 1956 most of the original pipe had been replaced with stainless steel. 
To &te, a l l  brt about 600 feet of this l ine has been replaced. W re- 

section was thomughly tested in 1971 and was not leaking. 

An exhaustive leak-test sunfey was conducted in 1971 by an off- 
site contractor. This leak test WIS conducted under - pressure and disclosed 

several minor leaks, mostly i n  low-pressure (essentially gravity-flow) lines, 
Repairs were started bedhtely .  Attenpts were made to repair the higher 
pressure leaks in place. When these attempts failed, an alternate line 
was installed. The low teak-rate detected around jo ints  in the gravity 
f low l ine  is to be expected since this type l ine is not designed tci operate 
under pressure. Lines have been observed under operational pressures and 
no leakage observed. 

With the exception of WIilding 559 and between Fbildings 776 and 
774 as noted below, no radioactive infi l tration has been detected outside 
the l ines even in the vicinity of the leaks, but solile dienical infi l tration,  
particularly nitrate solutions, i s  probable. 
"areas o f  concern'' on hbp 14A primarily i n  the mterests of conservatism. 
As pipelines have been replaced, soi ls  and liqurds have been monrtorcd 
and, w i t h  the noted exceptions, have not resulted in  detectable - concentra- 
tions. However, extremely lowlevel radioactive and chetnical infiltration 
must bc presumed. 

These areas are noted as 

Process waste llnes between Buildings 776-777, 779, and 774 and 

between Bui ld ings  771 and 774 have broken and leaked several times. Valve 

- 52 - 
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leakage has occurrcd m the valve p i t  near waste storage tank 207. Although 
noted incidents 111 t k s  area have resulted sn clean up (soil removal), 

, ., ( 

I residual mfil tration i s  a surety. Thus the entire area f r o m  Buildings 776- 
777 and 779 Complex to Building 774 shwld be considered an area of concern I 

as shown on Map 14B. 

Building 559, a Service Laboratory Facil i ty Conrmissioned i n  1968, 
was originally hilt with mex@glass haste lines. h s s  than one year 

later, a bmak was discovered in the line fmn the building to the pwp 
house. Several M r e d  square feet of infiltrated soil was remwed as 
radioactive waste as a renitt of the leakage, This same trpe of  line is 
buried beneath Euilding 559. In 1972, the sauth half of this tm, s a t i o n  

Vertical &re sections taken urrier the building confirm same infiltratiaa 

talcen outside the building, however, did not detect measurable cpantities, 
iniicating that any infiltration is contained beneath the building prapor. 

I 

I line was discovered to be leaking. A PVC pipe bypass was installed. 

I directly under the pipeline (appmximately 2% dpm/g). Core samples 

, 

The remaining waste lines i n  Building 559 were static-leak tested 

following the bypass installation, Chrrent plans call for yearly static- 

test to prevent recurrence. 

Abandoned process waste lines d e r  Building 707 (remwed), 
under the new F i l t e r  Plenum for Building 779 (removed), ani at the origindl 
cut fa l l  near Building 990 (still i n  place) as well as smaller sections 
elsewfiere (i.e.,  west of Building 771) should be noted. Although not con- 
sidered as souxes for further contributions, sme s o i l  has been infiltrated 
in the mediate vicinity o f  the lines or original locations. 

I 

I 
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the  R o c k y  lMountain Arsenal  i n  the 1960s a n d  posslble surface rupture  o n  the  Golden 

F a u l t  approximate ly  600,000 years ago ( K i r k h a m  and Rogers ,  1981) 

a 
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SECTION 4 

SITE GEOLOGY 

Presented below are results of the geologic site investlgation conducted in the 

vicinity of the Original Process Waste Lines in 1986 and 1987 The section begins 

with detailed descriptions of surficial (Section 4 1) and bedrock (Section 4 2) geology 

including lithologies, thicknesses, and extent of materials 

Information for  these discussions was obtained from previous studies, aerial 

photographs, 46 monitor well boring logs, 16 shallow borings, and field mapping 

Plate 4-1 shows the location of all monitoring wells a t  the Rocky Flats Plant, and 

Plate 4-2 presents monitor well locations in the study area Geologic logs of all 

boreholes and  wells in the vicinity of the Original Process Waste Lines along with 

well completion data  sheets are  located in Appendix A 

It is important to note that i t  is  not known to what depth the Original Process 

They are believed to be within the surficial materials, but Waste Lines were placed 

a t  this time no data  a re  available to verify this assumption 

4 1 SURFICIAL GEOLOGY 

Surficial materials in the Original Process Waste Lines Area consist of the 

Rocky Flats Alluvium, colluvium, valley fill alluvium, disturbed ground, and 

artif icial  f i l l  unconformably overlying bedrock (Plate 4-3) In addition, there are a 

few isolated exposures of claystone and sandstone bedrock located along slopes and 

the- road cut  directly east of the Perimeter Security Zone 

PAGE 4-1  



e 
T h e  Plant is  located on a terrace which is capped by Rocky  Flats  Alluvium 

Colluvium (slope wash) covers the hillsides of the terrace, and valley f i l l  alluvlum is 

present i n  the drainages of North and South Walnut Creeks Much of the area 

adjacent to the solar ponds is disturbed ground due to construction o f  the ponds, 

roads, the Perimeter Security Zone (PSZ) fence,  nearby buildings, and the French 

drain system T h e  area around Building 881 consists o f  f i l l  material derived from the 

excavation o f  Building 881 and also from materials placed a t  SWMU 130 from the 

1969 f i r e  cleanup and is represented on Plate 4-3 as Qaf 

4 1 I Rockv Flats  Alluvium 

e 

T h e  Quaternary Rocky  Flats  Alluvium is the oldest and topographically 

highest alluvial deposit o f  the Rocky  Flats  Plant,  i t  is Nebraskan in age (Scott, 1965) 

T h e  R o c k y  F la ts  Alluvium occurs a t  an elevation of approximately 5,950 fee t  above 

mean sea level i n  the vicinity o f  the solar ponds T h e  R o c k y  Flats  Alluvium is a 

series o f  coalescing alluvlal fans  deposited by braided streams (Hurr, 1976) T h e  

erosional sur face  (pediment) on which the alluvium was deposited slopes gently 

eastward truncating the Arapahoe Formation a t  the Solar Evaporation Ponds 

Following deposition o f  the Rocky  Flats  Alluvium, eastward flowing streams 

began dissecting the deposit by headward erosion and lateral planation All o f  the 

alluvium was eroded in  the drainages o f  North and South Walnut Creeks, and the 

terrace on which the ponds are located remained Colluvium and valley f l l l  alluvium 

were subsequently deposited along the slopes and in drainages, respectively Rocky  

Flats  Alluvium capped the terrace a t  the Plant prior to Plant construction Much o f  

the al luvium was removed and/or reworked during construction activities (Cross 

sections A-A’, B-B’, and C-C’, Plate 4-4) 
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a 
T h e  reworked Rocky  Flats  Alluvium i n  the study area is described as a 

generally poorly sorted, unconsolidated deposlt o f  clay,  silt ,  sand, and gravel Colors 

range f r o m  light brown (5 YR 5/6) to gray brown (5 YR 3 / 2 )  with isolated horizons 

o f  olive gray (5 Y 3/2) to gray brown (5  YR 3/2) Color codes are adopted from GSA 

Color Chart  T h e  grain size of the quartz and granitic sand ranges f rom f i n e -  to 

coarse-grained (3 0 0 - 1 0  0 on the Wentworth Scale) with no single size taking 

predominance Gravels range f rom 0 2 5  mm to 2 0  mm i n  size and are angular to 

subangular,  indicative o f  materials transported short distances T h e  deposits are 

mildly calcareous and weakly cemented i n  places Where undisturbed to the east o f  

the Solar Evaporation Ponds, the Rocky  Flats  Alluvium is 8 7 feet  thick (well 29-86) 

4 1 2  Colluvium 

Colluvial materials are present on hill slopes to the northeast and southeast o f  

the Plant descending to North and South Walnut Creeks and along the slopes o f  

Woman Creek (Plate 4-3) Much of the colluvium on the slope due north o f  the Solar 

Evaporation Ponds was removed during construction of the PSZ fence and the French 

drain system Colluvium was penetrated by wells 21-87 and 22-87 to depths o f  9 5  and 

12 8 f e e t ,  respectively 

Colluvium is described as consisting predominantly of clay with common 

occurrences of sandy c lay  a n d  gravel layers Colluvial c lay  is typically poorly 

consolidated a n d  ranges in color from dark yellowish brown (10 YR 4/2) to light 

olive gray (5 Y 5/2) and light olive brown (5  Y 5/6) Occasional dark  yellowish 

orange iron staining (10 YR 6/6) and stringers o f  brownish gray (5  YR 4/1) are 

present Sand, when present, is very fine-grained to coarse-grained and poorly sorted 

Occasional cobbles occur within gravel layers, which are poorly sorted and 

unconsolidated 
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4 1 3  Vallev F i l l  Alluvlum 

T h e  most recent alluvial deposit on Plant site is valley f i l l  alluvium found 

along the drainages o f  North and South Walnut Creeks, and Woman Creek This 

alluvium is derived f rom reworked and redeposited older alluviums and bedrock 

material 

Valley f i l l  alluvium was encountered in eight wells i n  the study area ranging 

f rom 5 5 f e e t  (36-86) to 16 1 f ee t  (34-86) i n  thickness T h e  unconsolidated valley f i l l  

alluvium consists o f  poorly sorted sand, gravel, and cobbles in a c lay  matrix Colors 

range f r o m  olive gray (5 Y 3/2)  with dark yellowish orange mottles (10 YR 6/6)  to 

dark yellowish brown (10 Y R  4/2)  Gravels are subangular to subrounded and 

unsorted Composition of the valley f i l l  alluvium does not d i f f e r  significantly 

between North and South Walnut Creeks based on lithologic descriptions from borings 

f o r  wells 13-86, 14-86, 15-86, 16-86, and 17-86 drilled in the North Walnut Creek 

drainage and borings f o r  wells 34-86, 35-86, and 36-86 drilled i n  the South Walnut 

Creek drainage 

4 1 4  Disturbed G round 

Plate 4-3 shows much of the area around the Solar Evaporation Ponds and on 

the 881 Hillside (wells 1-87, 51-87, and 53-87, Cross Section D-D’, Plate 4-4) as 

disturbed ground T h i s  includes the ponds, buildings, roadways, the PSZ fence,  and 

the French  drain system north o f  the ponds A total o f  2 0  wells and al l  16 borings 

were drilled though disturbed materials (Plate 4-2) Areas o f  disturbed ground are 

also shown in cross sections B-B’, C-C’, D-D’, and E-E’ on Plate 4-4 
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Disturbed ground is generally described as unconsolidated clay,  silt ,  sand, 

gravel,  and pebbles T h e  materials are very poorlv sorted with fragments o f  clavstone 

and cement rubble and display no bedding A multitude o f  colors were encountered 

f rom olive to reddish brown (5 Y 5/6 - 10 R 5/4) to olive to yellow gray (5 Y 5/2 - 5 

Y 8/4) and gray to yellow orange (10  Y R  7 /4  - 10 YR 6/6) Granitic  and quartzite, 

angular to subangular gravels and pebbles are commonly found i n  areas o f  disturbed 

R o c k y  Flats  Alluvium or disturbed colluvium Sand, when present, varied from fine-  

to coarse-grained and was very poorly sorted Thickness o f  the f i l l  material ranges 

f rom 0 8  f e e t  a t  well 32-86 (north o f  pond 207A) to greater than 21 feet  a t  boring 

SPO7-87 (east o f  Pond 207-B South) 

4 15 Art i f i c ia l  F i l l  

There  are  two types of artif icial  f i l l  on the 881 Hillside (Plate 4-2) derived 

f r o m  separate sources (Rockwell International,  1988) T h e  f i r s t  is f i l l  material 

derived f r o m  excavation o f  the Building 881 foundation, and the second is soil placed 

a t  SWMU 130 f r o m  the 1969 f i r e  cleanup 

Material excavated f o r  the Building 881 foundation was spread over a large 

area generally south o f  the building T h e  very poorly sorted and unconsolidated 

a r t i f i c i a l  f i l l  was derived f r o m  Rocky  F la ts  Alluvium, colluvium, and claystone 

bedrock I t  is predominantly composed of sandy c lay  with some gravelly zones (Plate 

4-4, Cross Section A-A’) T h e  f i l l  is generally brown to gray in color with occasional 

zones of  moderate yellowish brown staining A weakly cemented zone of caliche was 

encountered i n  well 54-87 T h e  fill is underlain by colluvial and bedrock materials, 

and ranges f r o m  two to f i v e  fee t  i n  thickness (Rockwell International,  1988) 
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4 2  BEDROCK GEOLOGY 

The Cretaceous Arapahoe Formation underlies surf icial deposits in the 

Original Process Waste Lines Area Ten wells were completed in various zones of the 

bedrock during the 1986 and 1987 drilling programs The Arapahoe Formation 

beneath the study area consists primarily of claystone with interbedded sandstones 

and siltstones The Arapahoe Formation was deposited by meandering streams 

flowing generally west to east off  the Front Range Sandstones were deposited as 

braided stream channel deposits and as overbank splays Claystones were deposited in 

back swamp and  floodplain areas Leaf fossils, black organic matter, and wood 

fragments were encountered wlthin the claystones during drilling near the solar 

ponds Contacts between various lithologies are both gradational and sharp 

4 2  1 Araoahoe Clavsto nes 

Claystones were the most frequently encountered lithology of the Arapahoe 

Formation immediately below the Quaternary/Cretaceous contact (Cross Sections A-A’ 

through E-E’, Plate 4-4) Claystones are described as massive and blocky, containing 

occasional thin laminae and  stringers of sands, silt, and coal 

Weathered bedrock was encountered directly beneath surficial materials in all 

of the monitor wells and  borings Weathering was noted to depths of 280 and  390  

feet  below ground surface in boring SPO6-87 and monitor well 39-87BR, respectively 

The  weathered claystones generally range from pale yellowish brown (10 YR 6/2) to 

light olive gray (5  YR 5/6) in  color and  are moderately stained with iron oxide Iron 

oxide stains also occurred as brown and red mottling Calcium carbonate deposits 

along with iron oxide concretions are  noted in the weathered zone Fractures are  
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noted between 6 0  and 2 6 0  feet below ground surface in wells 24-86, 27-86, 22-87, 29- 

86,  31-86, and 33-86 associated w i t h  the weathered zone Calcareous pockets and 

ironstone concretions were observed along these fractures 

Unweathered claystone is typically dark gray ( N  3/0) to yellowish gray (5 Y 

7/2 )  and has little mottling Vertical ,  subvertical, horizontal, and 45 degree fractures 

associated with unweathered claystone are found a t  varying depths between 

approximately 30 fee t  (34-86) to greater than 100 feet (23-86) Fractures could not be 

correlated between boreholes Many o f  the shallower fractures (30-60 feet)  are 

described as calcareous, l imonitic,  or iron stained implying water movement 

However, the fractures cannot be correlated between holes Both weathered and 

unweathered claystone contains laminae o f  siltstone and very f ine-grained sandstone 

Typical  siltstone and sandstone horizons range f rom brownish gray (5 YR 4/1) to 

dark yellowish orange (10 YR 6/6) in color 

- 
4 2 2 AraDahoe Formation Sandstones 

Bedrock wells 14-86, 16-86, 23-86, 25-86, 27-86, 31-86, 32-86, and 39-87BR in 

the study area are  completed in Arapahoe Formation sandstones In  addition, 

boreholes SPO1-87, SPO4-87, SP11-87 and SP12-87 encountered near surface Arapahoe 

sandstones These sandstones are  generally composed o f  moderately to well sorted, 

subrounded to rounded, very f ine -  to medium-grained, consolidated quartzose sand 

T h e  shallower (weathered) sandstones exhibited dark yellowish orange mottling ( l O Y R  

6/6),  and  cementation increased with depth due to a decrease in weathering T h e  

thickness o f  individual sandstone layers ranged f r o m  1 9 fee t  in wells 14-86 and 16-86 

to a maximum o f  1 9 8  fee t  in well 39-87BR Most sandstones encountered contain 

thin beds or laminae of silt  and  clay Bedding ranged f rom none apparent in well 32- 
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86 to convoluted bedding In well 23-86 Color of the sandstone ranged from light 

gray (N 6/6) to dark  greenish gray (5 GY 4/1) in well 25-86 to olive gray ( N  7/0) in 

well 32-86 

Siltstones were also encountered in the Arapahoe Formation during the drilling 

programs Specifically, wells 14-86, 16-86, 23-86, and 25-86 encountered relatively 

homogeneous beds o f  unweathered siltstone These beds ranged from less than one 

foot (well 14-86) to 30 feet in thickness (well 23-86) They are  dark gray ( N  3/0) to 

dark greenish gray (5 GY 4/1) in color, contain a trace of very fine-gramed sand, are 

slightly calcareous, and  contain some wood fragments 

As shown on cross sections A-A’, B-B’, and C-C’ (Plate 4-4), sandstone/siltstone 

beds are  present beneath the Original Process Waste Lines Area Some beds occur a t  

depth and others subcrop a t  the Quaternary/Cretaceous boundary Cross sectlons A- 

A’, B-B’, and  C-C’ depict the siltstone and sandstone units dipping gently eastward at  

approximately seven degrees 

Subcropping sandstones were encountered in the vicinity of the solar ponds in 

wells 39-87BR, 3 1-86, 32-86, 22-86 and borings SPOl-87, SPO2-87, SP11-87, and  SPO4-87 

(Plate 4-2) Subcropping sandstones vary in thickness f rom less than 3 0  feet  a t  

borehole SPO4-87 to approximately 200 feet a t  well 39-87BR (Cross Sections B-B’ and 

C-C’, Plate 4-4) In well 31-86, approximately 11 0 feet of sand described as soft and 

weakly consolidated (very weathered) underlies disturbed ground In all other cases 

the sandstone is consolidated and  fsrm 

The  subcropping Arapahoe sandstones are  generally described as a fine- to 

coarse-grained (3 5 - 2 5 0), rounded to subrounded, weakly to moderately cemented, 

quartz sand They occasionally contain small pebble horizons which are  generally 

ORIGINAL PROCESS WASTE LINES CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 3 OCTOBER 1988 PAGE 4-8 I 



moderately to well sorted T h e  sandstone color ranges from l ight  gray ( N  6 /0 )  to dark 

gray (N 4 /0 )  grading into yellow grav (5 Y 2/2  - 5 Y 7/21 and pale olive (10 YR 6/2)  

Yellow orange iron oxide staining (10 YR 6/6 )  is noted in several wells w i t h  the 

frequency o f  occurrence increasing toward the surface as a result o f  weathering 

T h e  subcropping sandstone is generally weathered, blocky, masslve, and 

contains lignite fragments (SPI 1-87) and lea f  imprints (32-86) Calcium carbonate and 

coal stringers are  noted in borehole SPO3-87 Fractures are noted in core from holes 

32-85, 31-86, and 22-86 a t  depths o f  5 0, 6 8, and 14 4 fee t ,  respectively T h e  fractures 

a t  6 8 fee t  in hole 31-86 are  infi l led with calcareous deposits 

T h e  relative vertical and horizontal location o f  the subcropping sandstones and 

the physical descriptions o f  the same sandstones in the solar pond area suggest that 

many o f  the subcropping sandstones are  interconnected Approximate areal extents o f  

subcropping sandstones are  shown in plan view on Plate 4-2 

One  occurrence o f  subcropping sandstone appears a t  well 39-87BR where 

approximately 20 f e e t  o f  fine-grained sandstone subcrop 

encountered in a n y  adjacent wells 

Sandstone subcrop was not 

T h e  second a n d  third occurrences o f  subcropping sandstones include borehole 

SPO4-87 where approximately 3 0 fee t  o f  sandstone is present and borehole SPl l-87 

where approximately 8 5 f e e t  o f  subcropping sandstone underlies disturbed ground 

In  both cases, no ad jacent  wells contain subcropping sandstone, suggesting that these 

sandstone occurrences have limited lateral extent 

A four th  and extensive area o f  subcropping sandstone occurs i n  wells 31-86, 

Sandstone thicknesses range from 

T h e  combination of 

32-86, 22-86, and boreholes SPO1-87 and SPO2-87 

5 0 f e e t  to 15 5 f e e t  in boreholes SPO3-87 and 32-86, respectively 
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these f ive holes outlines an oblong area underlying portions o f  Solar Evaporation 

Ponds 207-A and  207-C (Plate 4-2) 

Finally, during the drilling of well 9-87BR, a sandstone unit  was encountered 

3t  the Quaternary/Cretaceous contact, 12 7 feet  below ground surface (Cross Section 

E-€’, Plate 4-4) The unit was found to be 18 8 feet  thick and ranged from very fine- 

grained to coarse-grained in nature As  discussed in detall in Rockwell International, 

1988, the correlation between the sandstone unit  found in  well 9-87BR and  16-87BR 

which is primarily based on their similar lithologic characteristics, has set the basis 

fo r  establishing a seven degree structural dip for the area 
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SECTION 1 

CONCLUSIONS AND RECOhlMENDATIONS 

The geologic information collected from the areas in the vicinity of the 

Original Process Waste Lines show that the system is situated within disturbed Rocky 

Flats Alluvium and/or disturbed colluvial materials These overburden materials 

range from 0 8  to 21 feet  thick and  unconformably overlie Arapahoe Formation 

claystone or sandstone units 

The geology in the northern portion of the Original Process Waste Line system 

IS well documented due to the drilling of  numerous boreholes in 1986 and 1987 to 

characterize the hydrogeology of the Solar Evaporation Ponds Area However, only 

limited data  are  available for  the remainder of the study area In addition, ground- 

water flow directions are  poorly defined within the Plant security fence Therefore, 

the following recommendations a re  made to characterize the hydrogeology in the 

vicinity of the Original Process Waste Lines 

Additional borings should be drilled along the southern and western portions 

of the Original Process Waste Line system It  is important to note that  these proposed 

drilling locations are  tentative and  their exact placement will depend primarily upon 

each site's accessibility The Original Process Waste Lines a re  located within the 

Plant and  therefore the area is densely populated with buildings, parking lots, and  

utility lines 

Seven additional borings are  proposed to characterize the geology in the 

Original Process Waste Lines area These borings will be drilled to  
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1) Determine lithology and  thickness of surf icial materials 

2) Determine lithology of bedrock beneath the Original Process Waste 
Lines 

ORIGINAL PROCESS WASTE LINES CLOSURE CHARACTERIZATION REPORT 
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3) Determine thickness of subcropping sandstone units where encountered 

These borings will be augered and sampled to a depth not less than ten feet 

into weathered bedrock If a sandstone unit is encountered in the bedrock, the boring 

will extend through the entire thickness of the unit and will be termmated no less 

than f ive feet below the base of the sandstone This method will enable the geologist 

to complete a detailed lithologic description of the bedrock materials 

Approximate locations f o r  the proposed borehole locations are listed below 

1) 800 f t  west and  150 f t  south of well 23-86, 

2) 400 f t  west a n d  300 f t  south of well 23-86, 

3) 170 f t  west and  330 f t  south of location N o  2, 

4) 1,000 f t  south of location No 3, 

5) 500 f t  west and  180 f t  south of well 61-86, 

6) 500 f t  west of location No 6, and  

7) 1,050 f t  west o f  location No 6 

Piezometers will be installed in the vicinity of the Original Process Waste 

Lines to def ine the extent of saturation and  ground-water flow directions 

Approximately 100 piezometers will be installed on 400 foot centers within the Plant 

security area Another 26 piezometers will be located immediately adjacent to the 

Original Process Waste Lines f o r  site-specific water level information 

Piezometers will be constructed by driving one-inch diameter PVC pipe to the 

The bottom f ive feet  of each piezometer anticipated top of bedrock a t  each location 
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e will be screened Water levels will be monitored on a monthly basis fo r  one year 

following installation to provide seasonal water level information within the Plant 

Three  alluvial  ground-water monitor wells will also be installed adlacent to 

and  presumably to downgradient of the Original Process Waste Lines The  

approximate locations fo r  the proposed wells a r e  as follows 

1) 

2) 

3) 

1,000 feet west a n d  40 feet south of well 10-87 (903 Pad Area), 

400 fee t  east and  350 feet south of well 44-86, and  

200 fee t  west and  400 fee t  south of well 23-86 (Solar Ponds Area) 

These wells will be sampled quarterly as par t  of Interim Status ground-water 

monitoring f o r  t he  Original Process Waste Lines Slug tests will also be performed on 

these wells i n  order to determine the hydraulic conductivity of the Rocky Flats 

Alluvium in  the  Plant area a n d  in  fu r the r  characterizing the hydrogeology in  the 

vicinity of the Original Process Waste Lines 
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SECTION 2 

INTRODUCTION 

This report presents a hydrogeologic and waste source characterization of the 

Original Process Waste Lines a t  Rocky Flats Plant The Original Process Waste Lines 

were f i rs t  identified as a RCRA regulated unit  in the summer of 1985 Subsequently, 

the Original Process Waste Lines were abandoned by 1985 A closure plan for  the 

Original Process Waste Lines is required pursuant to Part 270 and 264 of the Colorado 

State Hazardous Waste Regulations (6 CCR) and Title 40, Part 264 of the Code of  

Federal Regulations (40 CFR) The goal of the closure plan is to meet closure 

performance standards as follows 

0 The  owner or operator must close the facllity in a manner that a )  
minimizes the need for  fur ther  maintenance, and b) controls, minimizes 
or  eliminates, to the extent necessary to protect human health and  the 
environment, post-closure escape of hazardous waste, constituents, 
leachate, contaminated rainfall,  or waste decomposition products to the 
ground or surface waters or to the atmosphere (6 CCR and 40 CCR 
264 11 1) 

0 The owner or operator must provide a detailed description o f  the steps 
needed to remove or decontaminate all hazardous waste residues and  
contaminated containment system components, equipment, structures, 
and  soils during partial and final closure including, but not limited to, 
procedures for  cleaning equipment and  removing contaminated soils, 
methods for  sampling and testing surrounding soils, and  criteria for  
determining the extent of decontamination necessary to satisfy the 
closure performance standard [6 CCR and 40 CFR 264 112 (b)(4)] 

0 T h e  owner or  operator must provide a detailed description of other 
activities necessary during partial closure period to ensure that all 
partial  and  f inal  closure satisfy the closure performance standards, 
including, but not limited to, ground-water monitoring, leachate 
collection, a n d  run-on and  run-off control [6 CCR a n d  40 CFR 
264 1 12( b)( 5)] 
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0 During the partial  and final closure periods, all contaminated 
equipment, structures and soil must be properly disposed of, or 
decontaminated unless specified otherwise in 264 197 (6 CCR and 40 
CFR 264 114) 

0 If the owner or operator demonstrates that  not all contaminated soils 
can be practically removed or decontaminated as required in paragraph 
264 197(a), then the owner or operator must close the tank system and 
perform post-closure care in accordance with the closure and post- 
closure care requirements that  apply to landfills (264 310) 

A closure plan for  the Original Process Waste Lines was submitted on 

November 25, 1987, as part of the Post-Closure Care Permit Application (Rockwell 

International, 1987) Interpretations and conclusions incorporated in this document 

supersede those in the November 25, 1987, plan 

2 1 REPORT OVERVIEW 

This report provides geologic results of the 1986 and 1987 site characterization 

investigations performed in areas adjacent to the Original Process Waste Lines There 

is no characterization o f  ground-water flow or quality presented in this report 

because no monitoring wells have been installed to specifically monitor the Original 

Process Waste Lines Additional wells and  piezometers will be installed adjacent to 

the Original Process Waste Line during the fall  and  winter of 1988 

The report begins with site background information Presented in this 

introduction a re  site location and  description and objectives o f  this study The 

introduction is followed by a regional setting chapter (Section 3) which describes 

climatology, physiography and  geology in the vicinity of Rocky Flats Plant Section 

4, Site Geology, discusses the surficial  and  bedrock geology in the vicinity of the 

Original Process Waste Lines Appendix A contains geologic logs and well 
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construction summaries for  the wells and boreholes in the vicinity of the Original 

Process Waste Lines 

2 2 SITE LOCATION AND DESCRIPTION 

The Rocky Flats Plant is located in northern Jefferson County, Colorado, 

approximately 16 miles northwest of Denver (Figure 2-1) The Plant consists of 

approximately 6,550 acres of  federally owned land in Sections 1 through 4 and 9 

through 15 of T2S, R70W, 6th Principal Meridian Major buildings are  located within 

the Plant security area of approximately 400 acres The security area is surrounded 

by a buffer  zone of approximately 6,150 acres (Figure 2-2) 

This site characterization report addresses the Original Process Waste Lines, 

located within the Rocky Flats Plant security fence (Figure 2-2) 

2 2 I Construction Historv 

The  following information regarding the construction history and  design of 

the Original Process Waste Lines i s  based on interviews with Dow Chemical and 

Rockwell International employees conducted by Chen and  Associates personnel In 

addition, previous reports and  letters were reviewed 

The  Original Process Waste Lines consist of a system of tanks and  associated 

lines located within the Plant security fence The system was constructed to transport 

and  temporarily store process wastes from point of origin to on-site treatment points 

and  was placed into operation in 1952 Additions to the system were made through 

1975, and  the original system has since been replaced Details of the construction 
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history, design, past usage, and waste treatment are located in Sections 1 2 3 and 1 2 4 

o f  this Original Process Waste Lines Closure Plan 

a 

23 O B J E C T I V E S  A N D  SCOPE 

T h e  objectives o f  this study are to characterize the site geology i n  the vicinity 

of  the Original Process Waste Lines This information w i l l  support closure activities,  

post-closure care ,  a n d  monitoring programs It is also the Objective of this study to 

make recommendations f o r  additional data collection as needed f o r  characterization 

of  the geology 

It  is not the intent o f  this study to characterize the hydrogeology and/or 

ground-water chemistry No site-specif ic program was designed f o r  the Original 

Process Waste Lines, therefore, insufficient  data are available f o r  a complete 

characterization Data f o r  this report have been taken f r o m  previous reports from 

areas adjacent to the Original Process Waste Lines (1 e ,  881 Hillside and Solar Pond 

reports) Plans f o r  ground-water investigations in accordance with 6 CCR 1007-C 

Part  264 and Part  265 (40 CFR Parts 264 and 265) are presented in Section E o f  the 

Post-Closure Care Permit Application 
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SECTION 3 

REGIONAL SETTING 

This section presents the regional setting of Rocky Flats Plant, including 

discussions of climatology, physiography and geology Site-specific discussions o f  the 

surficial  and  bedrock in the vicinity of the Original Process Waste Lines are 

presented in Section 4 

3 1 CLIMATOLOGY 

The area surrounding the Rocky Flats Plant has a semiarid climate typical of 

the Rocky Mountain region However, the elevation of the Plant and the nearby 

slopes of the Front  Range slightly modify the regional climate 

Winds a t  Rocky Flats Plant, although variable, are predominantly from the 

west-northwest Stronger winds occur during the winter, and the area occasionally 

experiences Chinook winds with gusts up to 100 miles per hour because of its location 

near the Front Range (DOE, 1980) Figure 3-1 shows the wind direction, frequency, 

and  average velocity for  each direction as recorded in 1985 

Temperatures a re  moderate, extremely warm or cold weather is usually of 

short durat ion On the average, daily summer temperatures range from 55 to 85 

degrees Fahrenheit  (F) and  winter temperatures range from 20 to 45 degrees F 

Temperature extremes recorded a t  the Plant have ranged from 102 degrees F on July 

12, 1971 to -26 degrees F on January 12, 1963 The 24-year daily average maximum 

temperature f o r  the period 1952 to 1976 was 76 degrees F, the daily average minimum 
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was 22 degrees F, and the average annual mean was 50 degrees F 

humidity was 46 percent (DOE, 1980) 

Average relative 

Average annual precipitation at the Plant is 15 Inches Approximately 40 

percent o f  the precipitation falls during the spring season, much o f  it as snow 

Thunderstorms from June to  August account for an  additional 30 percent o f  the 

precipitation Autumn and winter are drier seasons, accounting f o r  19 and 1 1  percent 

of the annual precipitation, respectively Snowfall  averages 85 inches per year, 

generally occurring between October and May (DOE, 1980) 

3 2 P H Y S I O G R A P H Y  

T h e  R o c k y  F la ts  Plant is located a t  an  elevation of  approximately 6,000 fee t  

above mean sea level T h e  site is on the western margin of the Colorado Piedmont 

section o f  the Great  Plains Physiographic Province (Fenneman, 193 1) T h e  Colorado 

Piedmont ranges in elevation f r o m  4,000 feet  on the east to 7,000 fee t  on the west 

T h e  Piedmont merges to the east with the High Plains section o f  the Great  Plains 

Province and is terminated abruptly on the west by the Front  Range  section o f  the 

Southern R o c k y  Mountain Province (Figure 3-2) 

T h e  Colorado Piedmont is a n  area o f  dissected topography and denudation 

where Ter t iary  strata underlying the High Plains have been almost completely 

removed In a regional context ,  the piedmont represents an  old erosional surface 

along the eastern margin o f  the R o c k y  Mountains It is underlain by gently dipping 

sedimentary rocks (Paleozoic to Cenozoic in age), which are  abruptly upturned a t  the 

Front  Range  to form hogback ridges parallel to the mountain f ront  T h e  piedmont 

I surface is broadly rolling a n d  slopes gently to the east with a topographic rel ief  o f  
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only several hundred feet  This  relief is due both to resistant bedrock units that 

locally rise above the surrounding landscape and to the presence of  incised stream 

valleys Major stream valleys which transect the piedmont from west to east h a v e  

their origin i n  the Front Range Small local valleys have developed as tributaries to 

these major streams within the piedmont In the area of the Plant,  a series o f  

Quaternary pediments have been eroded across this gently rolling surface (DOE,  

1980) 

T h e  eastern margin o f  the Front Range  a few miles west of  the Plant is  

characterized by a narrow zone o f  hogback ridges and flatirons formed by steeply 

east-dipping Mesozoic strata (such as the Dakota Sandstone and the Fountain 

Formation) Less resistant sedimentary units were removed by erosion (Figure  3-2) 

The Front Range  reaches elevations o f  12,000 to 14,000 feet  above mean sea level 15 

miles far ther  west T h e  range itself  is broad and underlain by resistant gneiss, schist 

and granit ic  rocks o f  Precambrian age T h e  resistant nature o f  these rocks has 

restricted stream erosion so that  deep, narrow canyons have developed i n  the Front 

Range  

Several pediments have been eroded across both hard and soft  bedrock i n  the 

area of the Plant during Quaternary time (Scott,  1963) T h e  R o c k y  Flats  pediment 1s 

the most extensive of these, forming a broad f l a t  sur face  south of Coal Creek The  

broad pediments and more narrow terraces are  covered by thin alluvial deposlts of 

ancient streams draining eastward into the Great  Plains T h e  sequence o f  pediments 

reflects repetitive physical processes associated with cyclic  changes in climate E a c h  

erosional surface and stratigraphic sequence deposited on i t  probably represents a 

single glacial  cycle T h e  oldest and highest pediment, the Subsummit Sur face  (Scott,  

1960), truncates the hogback ridges o f  the Front Range  Three successively younger 
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pediments, veneered by alluvial gravels, extend eastward f r o m  the mountam front 

Erosion o f  valleys into the pediments followed each depositional cycle so that, near 

the mountain f ront ,  stratigraphically younger geologic units occur a t  topographically 

lower elevations as narrow terrace deposits along the streams From oldest to 

youngest, the three pre-Wisconsin deposits are the Rocky  Flats  Alluvium, the Verdos 

Alluvium and the Slocum Alluvium (Scott, 1965) A series of Wisconsin and post- 

Wisconsin terrace deposlts are present a t  lower elevations along streams that have 

incised the older pediments (east of the Plant) These alluvial deposits are described 

in Section 3 3 3 ,  Surficial  Geology 

T h e  R o c k y  Flats  Plant is located on a relatively f la t  surface o f  Rocky  Flats 

Alluvium T h e  pediment surface and overlying alluvium (generally 10 to 50 feet  

th ick ,  although the alluvium is as much as 100 feet  thick west o f  the Plant) have been 

eroded by Walnut Creek on the north and Woman Creek on the south so that terraces 

along these streams range in height from 50 to 150 feet  T h e  grade o f  the gently 

eastward-sloping, dissected R o c k y  Flats  Alluvium surface varies f r o m  0 7 percent a t  

the Plant to approximately 2 percent just east of the Plant 

3 3 R E G I O N A L  G E O L O G Y  

3 3 1 Geoloeic  and Stratierauhic Historv 

T h i s  section describes the regional geologic and stratigraphic history in the 

vicinity of the Plant,  including the Denver Basin Section 4 describes the site specific 

geology and stratigraphy of the Original Process Waste Lines Area 

T h e  R o c k y  F la ts  Plant is located on the northwestern f l a n k  o f  the Denver 

Basin a n d  is underlain by about 12,000 fee t  o f  Paleozoic and Mesozoic sedimentary 
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rocks (Hurr,  1976) T h e  Denver Basln is an asymmetric syncline that formed during 

the Late Cretaceous Laramide Orogeny T h e  western limb o f  the basm dips steeply to 

the east, and  the eastern limb dips gently to the west (Figure 3-3) 

T h e  geologic history of northeastern Colorado involves several episodes o f  

mountain building and oceanic transgression and regression, resulting in the 

deposition o f  thousands of fee t  of  sedimentary rock on top o f  the Precambrian 

basement This  section describes the geologic history beginning with Precambrian 

time Geologic descriptions o f  the various units are provided within this context 

More detailed descriptions o f  the unlts present on site are provided in Section 4 

Early Precambrian tectonic,  metamorphic, and plutonic igneous activity 

created a complex f a b r i c  in the basement rock o f  Colorado (Grose, 1972) T h e  

Precambrian units were covered by marine and continental sedimentation during the 

lower Paleozoic (carbonate a n d  siliciclastic rock units were deposited unconformably 

on the Precambrian basement) Most o f  these units were later eroded by multiple 

Paleozoic diastrophisms, thus removing Cambrian to Mississippian rocks from the 

Denver Basin area ( K e n t ,  1972) 

Middle Pennsylvanian orogenic activity formed the Ancestral Rockies,  and the 

Fountain Formation was deposited unconformably on the uplifted Precambrian 

basement (Figure 3-4) T h e  Fountain Formation contains coarse clastics derived 

f r o m  the erosion of  the Ancestral Rockies a n d  deposited as alluvial fans  along a 

continental  margin (Martin, 1965) T h e  result was nonmarine sedimentation that 

occurred in northeastern Colorado from the Triassic to early Cretaceous This 

sedimentation deposited a sequence o f  aeolian, fluvial-deltaic,  and  lacustrine units 
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Figure 3-3: STRUCTURE OF THE DENVER BASIN 
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known as the Lyons, Lykins, Ralston Creek, Morrison, and Dakota Formations (Figure 

3-4) (Kent ,  1972) 

T h e  Pierre Shale,  consisting o f  more than 5,600 feet o f  shales and siltstones, 

was deposited i n  the f ina l  phases o f  oceanic sedimentation T h e  sedimentation 

resulted f rom the last oceanic transgression occurring 100 million years ago during 

the late Cretaceous This  transgression formed a n  epicontinental sea called the 

Cretaceous Seaway that covered the eastern portions o f  New Mexico, Colorado, and 

Wyoming 

Followlng deposition o f  the Pierre,  the ocean began to regress and deposition 

of the Upper Cretaceous F o x  Hills and Laramie Formations occurred These 

formations contain sandstones, siltstones, claystones, and coals deposited in fluvial- 

deltaic  a n d  lacustrine environments (Weimer, 1973) Deposition o f  the Laramie was 

influenced and then stopped by the Laramide Orogeny, a major mountain building 

event that  began in the late Cretaceous and caused uplift  o f  the Colorado Front 

Range  Mountains and the eastward tilting o f  the Denver Basin 

T h e  Upper Cretaceous Arapahoe Formation was deposited on an  erosional 

sur face  marking the end o f  deposition o f  the Laramie Major uplift  of the Front 

Range  and downwarp o f  the Denver Basin continued during deposition o f  the 

Arapahoe Formation Coarse pebble conglomerate lenses deposited in alluvial fans 

commonly occur i n  the  Lower Arapahoe, however, conglomerate lenses have not been 

found at Rocky Fla ts  Plant Claystone and sandstone units f l a n k  and top the alluvial 

f a n  deposits (Weimcr, 1973) 
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T h e  Denver Formation was deposited above the Arapahoe and IS over 600 feet  

This  formation contains a variety o f  lithologies including siltstones, arkoses, thick 

conglomerates, and basalt flows (near Golden, Colorado) (Robson, 1984) 

T h e  Dawson Formation was deposited above the Denver in a similar geologic 

environment during the late Cretaceous and early Ter t iary  Robinson (1972) 

described the Dawson Formation 3s a stratigraphic equivalent to the Denver 

Formation i n  southern portions o f  the Denver Basin However, Robson (1984) mapped 

the Dawson as a separate,  younger (Tertiary) formation occurring above the Denver 

T h e  Dawson is up to 600 fee t  thick and consists of conglomerates, sandstones, and 

shales (Robson,  1984) 

T h e  Ter t iary  Green Mountain Conglomerate was deposited unconformably on 

the Denver Formation,  and consists of conglomerates, sandstones, siltstones, and 

claystones deposited by a local f luvial  system that occurred only i n  the Golden, 

Colorado, area T h i s  unit is only found capping Green Mountain, approximately 15 

miles south of R o c k y  Flats  Plant (Costa and Bilodeau, 1982) 

T h e  R o c k y  F la ts  Alluvium was deposited on top of a major erosional surface 

that developed i n  late Ter t iary  time Before deposition o f  the R o c k y  Flats  Alluvium, 

both the Dawson a n d  Denver Formations were completely removed by erosion T h e  

Green Mountain Conglomerate may never have been deposited a t  the site, but if it 

was, i t  also was removed by erosion The  Rocky  F la ts  Alluvium contains boulders, 

cobbles,  gravels, sands, silts, and  clavs deposited in  alluvial f a n s  a t  the base of the 

Colorado Front  Range  Mountains (Hurr, 1976) 

Following deposition of the Rocky  Flats  Alluvium, the material was partially 

removed by erosion and the resulting drainages repeatedly infi l led with more recent 
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sediments The Verdos Alluvium and the younger Slocum Alluvium are the result of 

drainage infilling associated with glacial activity Similar processes are occurring 

now with an  active valley fill alluvlum in the stream channels and a recent but stable 

terrace above the valley f i l l  

3 3 2 Plant Bedrock Geoloev 

Bedrock units mapped a t  the Plant consist of the Laramie and Arapahoe 

Formations (Rockwell International, 1986) These are  shown in cross section in  Figure 

3-5 Because of the thickness (750 to 800 feet) and low permeability of the Upper 

Laramie, i t  is considered to be the base of the hydrologic system which could be 

affected by Plant operations (Hurr,  1976) The Upper Laramle and overlying 

Arapahoe Formations are described below 

Laramie Formation 

The Laramie Formation is a fluvial sequence of sandstones, siltstones, 

claystones, and  coals, which is subdivided into two major lithologic units a lower 

sandstone unit  and  a n  upper claystone unit The lower sandstone unit is exposed in 

clay pits west of the Plant, and  the upper claystone unit was observed in outcrop and  

in cores of several 1986 monitor wells west of the Plant The descriptions presented 

below are  taken f rom Rockwell International (1986) 

Lower Sandsto ne Unit  The  lower sandstone unit consists of light to medium gray, 

very f ine- to medium-grained, well sorted, subrounded to subangular quartzose 

sand with up to 25% lithic fragments Sandstones are  typically fa i r  to poorly 

e ORIGINAL PROCESS WASTE LINES CLOSURE CHARACTERIZATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 3 OCTOBER 1988 PAGE 3-12 



n 
Q 
Y 
Y 

s 
h 
D) 

r= 
I 
L 
0 

c 

5 

U L 

I 
a 



indurated and cemented with silica Individual sandstone beds are 5 to 15 feet  

thick and are interbedded w i t h  white to l i g h t  gray claystones T h e  

claystones are  organic-rich and kaolinitic and have been mined f rom the clay 

pits west of the plant Individual claystone beds are 10 to 15 feet thick 

Sedimentary structures observed in outcrop include planar, angular,  and trough 

crossbeds, load structures, fluid escape structures, and ripple marks Plant 

fossil casts and molds o f  branches, stems, and leaves are concentrated along 

bedding planes T h e  contact between the lower sandstone unit and the upper 

claystone unit is gradational and was selected where thick sandstone beds and 

kaolinite-rich claystones are less abundant 
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UDDer Clavstone Unit T h e  upper claystone unit consists primarily o f  dark olive gray 

(5 Y 2/1) (GSA R o c k  Color Chart),  poorly indurated claystones Upper 

Laramie claystones generally weather to a light olive gray (5 Y 4/1)  and may 

have dark  yellowish orange (10 YR 6/6) iron staining along bedding planes 

and secondary fractures These claystones appear quite similar to Arapahoe 

claystones in outcrop 

T h i n  sandstone lenses (less than three feet  thick)  also occur in the upper 

Laramie These sandstones are  typically yellowish gray (5 Y 8/1), f ine -  to very 

f ine-grained, well sorted, subangular, and calcareous Core data  (well 50-86) 

indicate that  thin beds o f  white, kaolinite-rich claystone typical  o f  the Lower 

Laramie occur in  the Upper Laramie as well 

T h e  contact  between the Upper Laramie claystones and the Lower Arapahoe 

sandstones is gradational and was selected using core data T h e  contact was picked 

below the f i r s t  Arapahoe sandstone greater than f i v e  fee t  thick (Rockwell 
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International,  1986) 

base of the Arapahoe Formation a t  Rocky Flats Plant by Hurr (1976,  1985) 

This  is consistent w i t h  the stratigraphic horizon picked as the 

Arapahoe Formation 

T h e  Arapahoe Formation consists o f  f luvial  claystones w i t h  interbedded 

lenticular sandstones a n d  siltstones Contacts between these Iithologles are both sharp 

and gradational T h e  claystones are olive gray (5 Y3/2) to dark gray ( N  3/0), poorly 

indurated, silty,  and contain up to 15 percent organic material Weathering has 

penetrated f r o m  10 to 40 fee t  into bedrock T h e  weathered claystone is light olive 

gray, blocky, slightlv fractured,  and has iron staining as mottles and along bedding 

planes and fractures (Rockwell  International,  1986) 

Sandstones in the Arapahoe Formation are light gray (N 6/0) to yellowish gray 

(5 YR 8/1), very f ine -  to medium-grained, with approximately 15 percent silt and 

clay T h e  sandstones are  lenticular,  discontinuous, and stratigraphically complex 

T h e  sand grains are  subangular to subrounded and are predominantly quartzose with 

10 percent l i thic  fragments T h e  sandstones are poorly to moderately cemented and 

exhibit  ripple marks, load casts, and planar, angular,  and trough crossbedding 

Arapahoe Formation siltstones exhibit  the same coloration, constituents, bedding 

characteristics,  and  sedimentary structures as the sandstones, however, they consist 

predominantly of silt-sized particles (Rockwell International,  1986) 

3 3 3 Plant Surficial  Geolonv 

There  a r e  s i x  distinct Quaternary unconsolidated units of surficial  materials in 

the vicinity o f  the Plant R o c k y  Flats  Alluvium, Verdos Alluvium, Slocum Alluvium, 

terrace alluviums, valley f ill  alluvium, and colluvium (Figure 3-6) 
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T h e  R o c k y  F la ts  Alluvium is topographically the highest and the oldest of the 

alluvial deposits T h e  alluvium unconformably overlies the Laramie and Arapahoe 

Formations in  the vicinity o f  the Plant T h e  deposit is  a series o f  laterally coalescing 

al luvisl  fans deposited by streams (Hurr,  1976) T h e  fans were deposited on a n  ero- 

sional sur face  cut  into the bedrock units, including channelization around t h e  

hogbacks o f  the lower Laramie 

T h e  alluvium consists of sand, clay,  silt ,  gravel,  cobble,  and occasional boulder 

deposits Locally,  the alluvium is cemented with calcium carbonate i n  the form o f  

cal iche Color o f  the alluvium is pale to dark yellowish brown T h e  sands range 

f r o m  very fine-grained to medium-grained and poorly to moderately sorted T h e  

thickness o f  the alluvium is variable due to deposition on a n  erosional surface and 

recent erosional processes T h e  alluvium is thickest to the west o f  the Plant,  where 

less has been eroded, and thinnest to the east o f  the Plant (Rockwell International,  

1986) 

Various alluvial deposits occur topographlcally below the Rocky  Flats  

Alluvium in the drainages and include the Verdos, Slocum, terrace, and valley f i l l  

alluviums and colluvium (Figure 3-7) These deposits are primarily composed of 

reworked R o c k y  F la ts  Alluvium with the addition o f  some bedrock material Each 

unit is described below 
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T h e  Verdos Alluvium occupies a topographic position about 0 to 100 feet  

below the adjacent top o f  the Rocky  Flats  Alluvium The  Verdos was deposited 

around the periphery o f  the present extent of the R o c k y  Flats Alluvium as fans and 

channel f i l l ing derived by erosion o f  the older Rocky  Flats  Alluvium The  maximum 

thickness is about 40 fee t ,  occurring as terraces in  valleys east of the Plant The  

alluvium consists o f  unsorted gravels, sands, and clays similar to the Rocky  Flats 

Alluvium, but the material is whitish gray i n  color (Rockwell  International,  1986) 

T h e  Slocum Alluvium is a poorly sorted gravel deposit containing much sand, 

silt ,  and c lay  derived f rom erosion o f  bedrock and the older gravel deposits T h e  

formation has a maximum thickness i n  the vicinity o f  the Plant of about 20 feet ,  but 

is  commonly 5 to 10 f e e t  thick I t  occupies a topographic position o f  about 150 to 300 

fee t  below the top o f  the Rocky  Flats  Alluvium, and occurs downslope o f  the Verdos 

Alluvium i n  valleys east of the Plant site (Rockwell International,  1986) 

Locally,  two Wisconsin-age terraces are associated with the present drainages 

T h e  terrace al luvium occurs 5 to 35  feet  above recent valley floors T h e  alluvium is  

comprised o f  gravels, sands, and clays, derived from bedrock and reworking o f  older 

alluvial deposits T h e  terrace alluvium can rarely occur up to 30 feet  i n  thickness, 

however, the thickness is usually around 5 fee t  T h e  alluvium occurs i n  valleys 

surrounding the Plant (Rockwell  International, 1986) 

Valley fill al luvium occurs in  the bottom of  the present stream valleys around 

the Plant The valley f i l l  ranges f rom dark-brown, sandy, clayey silt to moderately 

sorted cobbles a n d  small boulders, recently reworked from previously deposited 

alluviums T h e  valley f i l l  along streams which head on the R o c k y  Flats  Alluvium 

and have not yet cut  through to bedrock tends to be coarse and have little or no f ine  

material However, where the valley f i l l  is deposited on bedrock, 0 5  to 2 feet of 
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cobbly sand and gravel commonly is overlain by several feet  o f  sandy, clayey silt 

(Rockwell  International,  1986) Subsequent erosion and deposition locally may have 

added more sand, gravel and cobbles o n  top o f  the silt, or  cut through the valley f l l l  

to expose bedrock along the channel bottom (Hurr,  1976) 

Colluvium, produced by mass wasting and downslope creep, collects on the 

sides and a t  the base of hills and slopes These deposits are poorly sorted mixtures o f  

soil and debris f rom bedrock clay and sand mixed with gravel and cobbles derived 

f rom the older R o c k y  Flats  Alluvium T h e  colluvium consists predominantly o f  clay 

with common occurrences of sandy clay and gravel Color is yellowish brown to 

dusky brown a n d  caliche is common locally T h e  thickness o f  the colluvium ranges 

f r o m  3 to 22 f e e t  (Rockwell  International,  1986) 

3 3 4 Regional  Bedrock Structure 

T h e  general geologic structure of  the area is north-striking sedimentary beds 

with dips to the east away f r o m  the Front Range Monocline Dips are  quite steep 

west o f  the Plant in the Fox  Hills Sandstone and Laramie Formation (on the order o f  

50 degrees or greater) These units are flanked on the west by Precambrian terrain o f  

the Front  Range  U p l i f t  and on the east by gently dipping sedimentary beds o f  the 

Denver Basin However, because the axis  o f  the monocline onto the Front Range 

appears to be incl ined to the east, dips become rapidly more gentle, on the order o f  7 

to 15 degrees beneath the Plant itself  (Rockwell International,  1986) A major 

bounding f a u l t  between the Front  Range and the Denver Basin, the Golden Fault ,  

runs north-south several miles west o f  the Plant a t  the mountain f ront  (Figure 3-7) 

T h e  majority of the displacement on the Golden Fault ,  the uplift  o f  the Front 

Range  a n d  subsidence o f  the Denver Basin, occurred during the late Cretaceous to 
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early Eocene Laramide Orogeny about 40 to 70 million years ago (Martin, 1965) 

Erosion during the Laramide Orogeny is believed to have kept pace with uplift  and 

the Front Range  probablv never stood very high above the Denver Basin during the 

orogeny By  the late Eocene, a n  erosional surface o f  low rel ief  covered much o f  the 

Rocky  Mountain Region 

T h e  mountains west o f  the Rocky  Flats  Plant are the result o f  Post-Laramide 

tectonics and erosion About 5,000 to 10,000 feet  of uplift  has taken place i n  the 

R o c k y  Mountain Region since the earlv Miocene about 25 million years ago Late 

Ter t iary  block fault ing is believed t o  have accompanied the regional uplift  as 

indicated by apparent displacements o f  the late Eocene erosional surface (Scott, 1975 

and € p i s  and Chapin, 1975) There is some evidence that block faulting has 

continued into the Quaternary (Scott, 1970, Whitkind, 1976, and K i r k h a m  and Rogers, 

1981) 

In 1981, extensive studies were done to evaluate the Quaternary history o f  the 

Golden Fault  and other faults  a t  the Rocky  Flats  Plant and vicinity (Dames and 

iMoore, 1981) T h e  Golden Faul t  studies did not produce any evidence o f  tectonic 

activity along the Golden Faul t  within the past 500,000 years, and the faul t  does not 

have surficial  expressions characterist ic  o f  geologically young faul t  zones 

Hurr (1976) showed a fault crossing the eastern edge o f  the Plant,  based on a 

series o f  bedding irregularities that  appeared to be an extension of the previously 

mapped Eggleston Faul t  (northwest o f  the site) Further investigations o f  the feature 

(Dames and Moore, 1981) revealed that it is probably a penecontemporaneous growth 

f a u l t  attr ibuted to slumping o f  the unconsolidated Arapahoe Formation before burial 

a n d  l i thif ication T h e  Denver Basin has been tectonically stable for  about 28 million 

years with the exception o f  a series o f  earthquakes associated with waste injection a t  
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